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DEPARTMENTAL NOTICES. 
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to the Department of Agriculture, Union Hnildings, Pretoria. 
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r>£PAltTMENTAL NOTICES. 

BULLETINS OF INTEKBST TO FARMERS. 

The Department of Agriculture issues, on application, bulletins dealing 
with various agricultural matters. Many of these are reprints of articles 
that have already appeared in the Journal, In addition, there are 
science and other bulletins published separately and not through the Journal. 

Some of these publications are obtainable free of charge, but the majority 
are priced at 3d. and 6d. each, and must be prepaid. 

Any one wishing to utilize this means of acquiring agricultural literature 
should obtain a list of the bulletins. This will be sent post free on application 
to the Department of Agriculture, Union Buildings, Pretoria. 

The following are some of the more important bulletins available: — 
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DEPARTMENTAL NOTICES. 


BULLETINS OF INTEREST TO FARMERS. 


The Department of Agriculture issues, on application, builetims dealing 
Rfith various agricultural matters. Many oi these are reprints of articles 
that have already appeared in the Journol, In addition, there are 
science and other bulletins published separately and not through the Journal. 

Some of these publications are obtainable free of charge, but the majority 
are priced at 3d. and 6d. each, and must be prepaid. 

Any one wishing to utilize this means of acquiring agricultural literature 
should obtain a list of the bulletins. This will be sent post free on application 
to the Department ol Agriculture, Union Buildings, Pretoria. 

The following are some of the more important bulletins available: — 


3d. Breeding for Beef Repr, 29/1923. 

— Retention of the Foetal Fiivelopos (Afterbirth) Repr. 48/1923. 
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— Cotton-growing under Irrigation Repr. 49/1923. 

3d. Cotton Culture Repr. 2/1924. 

— Care and Management of the Dairy CW Repr. 11/1924. 

— Onion-growing Repr. 15/1924. 

3d. Poultry Yard Month by Month Repr. 16/1924. 

3d. Management of the Sheep Farm Repr. 17/1924, 

6d. Phosphorus in the Live Stock Indm^try Repr. 18/1924. 

8d. Chicken-rearing Repr. 22/1924. 

3d. Diseases in Sugar-cane of the Mosaic Type in Repr. 32/1924. 

South Africa 
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Fh*. 1. [ A, JjtmxdelL 

1. Light jiml>ci‘ : *2. Dark ambei* ; H. Very dark ; t. Skins produced from green niouldy 

bcrru's ; 5. (>vTrdij>ped RjK*cimens eontnining no liesh, caused by fcnnentation’; 

Trash produced from bunches trailing on the ground. Th<* points of such bunchoH 
should be trimmed away when harvesting. 7 The foui South African grades: 
. (^/) 4 (;ro\vn, {h) 3 Crown, (c) 2 Crown, (//) 1 Crown. 

(See article on Dried Fruits, page 23.) 
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NOTES. 


A Self-reliant Farming Community. 

Ill lahi inoiilir.s issue of ilie Jttunial a eonijireliensive r(‘view was 
given of tlie work of th(* Depart nieiil on behalf of the fanning* (‘oni- 
muniiy. li chronicles the (‘ontiinied advance of the country’s great 
agricnltural industry. Perhaps one of the most significant features 
of our progress is the s]}irit of self help that is steadilv spreading 
t hjoughout the land and that is evi<lem*ed particularly in the steady 
forward trend of co-operation and the expanding* principle of the 
levy. 

At tills opportune stage in the history of fanning in Soutli Afrii a, 
the Minister of Agriculture, (Jeneral Kmnp, has ]»laced before the 
fai’incrs of the Union a scbciue for tlu' consideration of every ^in an 
and woman whose destiny is coujded with the country’s ehief industry. 
The object of the Minister is to help the fanner to help himself and, 
in leaving behind for all lime the old praitiie of looking to the 
(xoveniinent for monetary assistanee wlien seasons are adverse, to 
develop a sturdy self reliance that will in every resjieid engender 
that independence so proudly claimed by the fanner the world over. 

General Kemp’s scheme is to establish a ‘‘Karmers’ Mutual 
Benefit Kinul,” and its outlines haAe by now been published faj‘ and 
wide. The full text of the notification sent to tlu^ Press in this regard 
is published below, and the Department lakes this ojiportuniiy at tht‘ 
opening of a new year bright with the promise of continued progress, 
of earnestly ai)pealing to every farmer to consider a scheme fraught 
with so much potential good and wholeheartedly support the 
efforts of the Minister to further the welfare of the agricultural 
community. 

1 
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Oeneral Kemp^s Scheme. 

South Africii, with its variable climate whieli creates abiiudanee 
in one year ami causes want in the iiexi, lias loii^* since felt the need 
of some system of insuram‘e when'hy the farming (ommiinity may 
safeguard itself against unforeseen losses that may be sustained in 
farming. For some reason or oilier, agr cultural insurance does not 
seem to apjieal to the oidinary insurance companies, and at the present 
the only form of insurance of this nature is on a small scale and 
confined to insuran(‘e of valuable stud stock and on hay stacks against 
fire in the western (■ ipe l^roviru'e. TJie result is <hat when the agricul- 
tural industry is visited by some disastei' out of the ordinary, such 
as drought, floods, or locusts, the fariiKos can look forward to no 
compensation for tlieir losses, and they must then turn tor relief 
to the (fovernimuit, whicii is bound to assist them in ordei* that 
tliey should not swell the ranks of the poor whites. 

Jt is this necessity for insurance against unforeseen contingencies 
tliat tile Minister of Agriciiltnr(‘ wishes to jirovide for by establishing 
a tund to which every bona fide farmer will be re<|uired to ('ontribute 
as a provision against the l(‘an years in agricult me. It will thus la* 
a fund estalilislnal by the farmei foi the use of the farnn*r, and will 
teach the farmer to help liimself and at tin* same time to lend a hand 
to those of his fello\\ farmers v\ho stand in need of help. It is tlie 
])rin(‘iple of co-operation, the principle which by united action brings 
coiiimuiial advantag(*s. Tlie objeid of tlie Minister is to help tin* 
farmer to help hinistdt, and instead of having a spoon-fed farming 
('oinnuinity, to dev(*lo]) a stur<Iy self reliant set of farmers. 

Su(di a fund might take the form of a sinipli* insurain*e iiind to 
which the individual farmer would have to contrijmte in pioportion 
to the value of his imidiiction ; in other woids, State insurance. This 
Iiossibiiity is, however, not to be re(H>inineuded at jires^eni; the State 
would saddle itself with a colossal liability, and it is (juite impossible 
ior the farmers to pay premiums to cover all exceptional losses, losses 
which in tin* case oi live sUxdv aloin* sometimes iiui up to ,£*10^)00,060 
in yeajs of drouglit. South Afri<*a is not yet ripe for State insuran(*e. 

Tln3 Minister of Agrimilture now jiroposes to initiate a “ Farmers’ 
Mutual Benefit Fund,” which is to be used to make relief loans to 
farmers who liave fallen into distress througli some ex(*eptional 
ocmirjeiice. This fund, althongh it must in the hegiiining of 
ne(*essity be small, will gtaduallv grow and in the (jourse of years 
will be a sound security against the uiiceitainties of farming. Tin* 
farmer will be assured of obtaining a loan on tlie most favourable 
terms and at a purely jjoniinal rate of interest, so that he will 
be able to re-establish himself without having to appeal to tin* (b)vern- 
inent for aid, as is so often done to-day. 

Every bona fide farmer, wdietlier bywoner, tenant, or owner, will 
luive to contribute in proportion to liis income. Inquiries have been 
made in regard to the possibility of collecting the (^ontrilnitions in 
an indirect way, but tin's does not seem feasible when it is taken into 
consideration that tin* (xdlection will have to he made in the most 
economical manner and that the ('osts of administration will have 
to he kejit as low as possildc. Existing channels will have to he 
nnnh* use of and an (*x pensive <*olle(ding organization avoided. If 
the contributions are connected with income, the problem of 



Notks. 3 

(•(illeriioii is solved, and it can be undertaken by the Coiuiuissioner of 
Inland Revenue. A direct, levy is tlius recommended. 

Tlu‘ followinf»* is tlie basis upon \\hi('b it is ])roposed the le\y 
be made ; — 

(o) Ka<‘h bona fide farmer who does not r(‘ct‘ive an income tax 
form, is to pay an annual sum ot t(*n s]nllinj»s (10s.). It 
is estimated iliat the farmer in tliis ^roii]) lias an in(*oine 
of less than iJlOd per annum. 

{!>) Kach bona fide farmei* who )*(*(*eivi‘s an income tax form, 
but who dods not pay iiicoiu'* tax, is to pay an annual sum 
of -£1 (one pound). It is estimated that the farmer in this 
grouj) has an income of ludween £100 and £d()0. (Contri- 
butions miclit be made on an ascendin;^’ scal(\ but owjn*^' 
to practical difficulties, this is not possible. 

(c) J^acli bona fide taiinej* a\ ho pays inconn* tax is to j)ay a 
minimum of £l juu' year )>lu.s o ])er cent, on the amount 
of liis income tax. 

{(I) Hvwoneis will ]>ay an annual sum of 5s. each. 

Jt is (*<)]isidered that in this wny it ^vill bt* possihh* to obtain 
a sum of roughly £75,000 ])er annum. 

The amount c(jllected is to form the ('a])ita] of (In* fund and is to 
be deposited to the credit of the iund in the I^and Rank, by witom the 
fund is to be administtued. The ca])ital of the innd is to lx* lent 
to tin* farmei‘s by tlie latnd Rank at its usual rale of interest as t) 
loan from the Rank, and the capital i> not to be ton(*hed for relief 
loan ])ur])oses until it reaches a sum ot V!i.00t),0()0 and tin*]} only in 
exceptional eircumsta nees. 'Phe <ddect is to let the capital increase 
until it reachc'; £10,000,000 oi mon*. Ordin iiily, the interest on ilie 
capital is to he used for relief l<ians. Afler the first \(‘ar, there will be 
something* like £3,000 available. Tin* amount rif in1(*r(*st will iii(*i‘ease 
eveiv \ear and will lx* augnn‘n(ed h\ the ihti‘}(*st on i‘eli(*f loans 
which will conn* in gradually. 

Finn*rgt‘ncy loans art* to be math* to tainn*i’s who Imvi* sulVt‘U‘d 
t‘Xcep(ional losses through drought, locust'*, slock tli'^<*ast‘s in the form 
of a ])lagii(*, bail, fhxKls, and otln*r can^(*s which tlu* governing bod\ 
may regard as of an exe(*ptional nature. I'he^e relit*! loans are to In* 
made for a maximum f)ei’iod of sev(*n \t*ars on a gi’aduatetl s(*ale of 
interest:— N(» intt*iest charge for the fiist year; 1 ])er cent for tin* 
st*(*ond y(*ai’ ; ])et* cent, for the third yt'ar: ]»(*]' ct‘nt. foi* tin* 

fourth yeaj*; ami 4 ]>er cent, for the tilth and lemaining years. 
Repayment of the relief loaji is to bt* made in instalments starting 
two years aftei tin* date of the h)an or as the govoning hotly may 
dt‘termine. The maximum loan to an\ one fariuer is not to t*x('eed 
£300. The bornnver will be ex]H*clt*d to give a certain measure of 
security. The goods Ixuigbt with the borrowed mon(*y may alsti seivt* 
as security. 

The farmer tliUs benefits from bis conliihiitions in tw’o ways, 
namely, by borrowing from the capital fund iiinler Land Rank con- 
ditions and borrowing on the interest of the fund for relief loans 
at a nominal rate of interest. The ])oor farmer as well as tin* rich 
farmer will contribute to the fund, and Ixdh t*lasses may use the fund. 
Roth are equally subject to adversity in their farming, and there 
wdll be no qu(*stiori (»f the rich farmer having to pay for bis }>oorer 
fellow-farmer. 
lA 
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General Kemp lias repeatedly g^iveii his assurance ihat he will 
not introduce legislation until the farming community has signified 
its approval of the scheme. The Minister, therefore, now subniits 
his proposals to the farming community in ihe hope that ihe.y will he 
fully discussed and considered. He wants the sui)port of the farmers 
w-hen the necessary legislation is introduced inlo Parliainent, so thal 
he can then speak in the name of the farmers of the Union. 

General Kemp feels very strongly the need for such a fund and 
wants the farmers to understand that it will be ///c/r fund. It is 
a fund more for the future than for the present, and ^ven if the 
farmer of to-day does not obtain full benefit froni i1, his cliildnui 
and grandchildren will enjoy the benefits of il, and will be graleful 
to their ancestors for their wisdom. What a strong guarjuitee against 
adversitv in our agricultural industry will not such a fund of 
£10,000;000 be? 

Farmers of the Union ! The Minister of Agriculture wants to 
help you to help yourselves! Are you going to suppoit his efforts 
and approve of his scheme? Tlie Minister awails your answer ihrough 
the Press, through your organizations, and from yourselves. 

South African Plants as Remedies and Poisons. 

Professor J. M. Watt, Professor of Pharmat'ology at tin* 
University of the Witwatersrand, and his staff are undertaking an 
investigation into tlie use of plants, etc., as medi(Mnes, channs, and 
poisons among the inhabitants of Southern Africa. The use of ])lants 
for this purpose by the aborigines of any country has always bemi 
a subject of interest, and many well-known njedicines derived from 
plants have through this vsouree been brought into medical prn(*tice. 

In South Africa there is a wealth of plants us(‘d hv the riatives 
as medicines, and many of these are mentioned in the writings of the 
early Cajie travellers. In 1868 Dr. Jbi])])e, the first Government 
botanist, of the (-ape Colony, jnihUshed a small materia medica, and 
listed 115 species used by the natives and old colonists. Andre^w’^ 
Smith in 1888 imhlished a South African materia medica an<l noted 

species of plants. The Itev. A. Bryant in 1909 puhlislnul a oaper 
on Zulu medicines and inedi<*,ine men, and in 191T Dr. F. !Miilli])s, 
in his account of the Basutoland flora, nnmtions many idants used 
medicinally hy the natives. Most of the cbeinical work on native 
plants has been done by Dr, R. Marloth and Dr. 0. F. Jurirz, 
and publisbed in various journals. Thv Division of V(‘t(*rinaiy 
Education and Researcli lias done a large amount (*f work in the 
investigation of poisonous plants, and tlie Division of Botany has had 
many reputed medicinal plants investigated. 

The subject of native medicinal idants lias u]) to the ])icsent 
received a fair amount of attention, but no organized investigational 
W'ork (except in the case of ])oisonous jilants) has been attempted, 
80 that we welcome the scheme initiated 1>\ Professor AVatt. H(» 
has issued a questionna'ire which it is hojied will induce many who 
have knowledge of the uses of plants as drugs, etc., to (‘ollect material 
and forw^ard it to Professor AVatt with all available information. 

The National Tlerbariuni in the Division of Botany, Pretoria, as 
the central herbarium for the botanical survev of South Africa, has 
offered assistance in identifying specimens and in kep])ing specimens 
in the collection as permanent records. 
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The Export of Fruit. 

The je^^ulaiions governing tlie exjiort of fnjit this season were 
published in Ooverninent Noti<*.e No. 1922 of 28th Ooioher, 1925. 
They follow elosely the lijies of the previous season \s regulations, 
excepting that the Fruit lixport Control Board tahes the p]a(‘e of the 
(government Frtiit Inspector in so far as advices of intention to ship 
fruit and registration of marks, etc., are concerned. This year, also, 
every exporter will be allotted a distinctive number, which is to be 
placed on each box of fruit he exports. 

Tliere are a few alterations in the dimensions of certain grades, 
and it is specially ])rovided that all boxes of fruit must be packed to 
their full capacity. Fruit rejected and not removed within seven 
days may he removed by the fruit inspector at the cost of the 
consignor. 



Pear Tree. 

All reterenc.‘ to })ineai)ples disappears from these regulat ions, 
whi(*h are (*oncern?d ])articularly with deciduous fruibs. Provision is 
made for ])inea])j)]^\s in the regulations goMM‘ning the exjjort of citrus 
fruit. 

Big Fruit Trees. 

From many parts of the world records of big fruit trees are 
lieard of, but if some of our larger fruit trees were measured up, i( 
would probably be found that as far as dimensions and bearing 



6 JoPRNAL OF THE Departmekt OF Arauc!Ei/ru RE. — J an., 1926 . 


qualities are concerned, tlioy would be very hard to beat. This 
applies especially to walnut, orange, almond, pear, and fig trees. 
In a recent tour through the Oudtshoorn, Calilzdorp, and Ladismith 
areas, the Chief, Division of Horticulture, (^aiiie across some very 
fine specimens of each of such trees, as shown in the accompanying 
photograj)hs of the pear and almond trees occasionally encountered 
there. 

The giant trees are naturally fairly ancient. Probably a century 
or more has elapsed since the seed was placed in the ground by some 
of the progressive voortrekkers settling in th(^se parts. 



Almond Tree. 


It must not be assumed that these treeis were planted individually 
and indiscriminately here and there on the farm. They are actually 
the survivors of wdiai in those days constituted the orchard, laid out 
round the homestead for the purpose of providing the houseliold with 
fruit throughout a large part of the year. And in most instances 
many different kinds of fruits were grown — apjdes, pears, peaches, 
pluins, apricots, quinces, pomegranates, guavas, grapes, nnilberries, 
figs, walnuts, almonds, et<;. The early settlers rarely made a mistake 
in selecting a site or the type of soil on which these trees could best 
be grown. Through the javages of time and neglect to combat inse(*t 
pests and diseases, many of these well laid out orchards have now 
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lost their original form, and only a few trees are left as silent 
witnesses to the wonderful fertility and possihilities of the soil, if 
properly handled, for fruit growing. 

In the illustrations the large pear Iree pjodut^ed a eroj) of 2,000 
11). of fruit last season (192r)). Its height is 50 feet, and the eireuin- 
ference of the trunk about 12 feet. The almond tree in full bloom 
has a eircuniferenee at the trunk of 0 feet, and is about t‘10 feet high, 
and has produced as niu(*h as two inuid sacks of almonds in one 
season. The third illustration is of a four-year-old olive tree showing 
extraordinary growth. It bore fruit the third seiison after planting. 



Poiir-yt’Jir-ol<l Olive Tree \Nljich bore fiuit iti its thirJ M‘asor), 


Agricultural Education : Reorganization. 

The administj’at ion of the S(‘ln»ols of Agiiculture Mhieh leceiitly 
fell under the direction ol the Director of Field and Animal 
Husbandry, has been ]>laced uud(*r the contr(d of the (1iief of tin* 
Division of Fxteii.sion as fioni the 1st November, 1925. The name 
of the new Division has been ehanged to Education and Extension.” 
Lieutenant-Colonel H. S. du Toit has been promoted to the post ol 
(diief of this Division, and Mr. W. d. Lamont, until !ecentl> the 
Jbin(*i])al of tlie Elsenhurg School of Agriculture, has h<‘en trans- 
ferred to Pretoria as Avssisiani Chief thereof. 
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Sugar-^beet Industry* 

Tlie question of establishing a sugar-beet indusiry iu Soulli Africa 
was discussed in the April, 1925, issue of the Journal, when the 
economic and other factors afteeting the position were briefly set out. 
The cultural experiments then referred to are being continued and 
extended, and while the further data that will be obtained therefrom 
wdll undoubtedly throw' more light on the possibilities of suci.essfully 
producing the sugar-beet in various localities of the country, it is 
safe to say now that the croj) is highly suitable for the wide high 
veld area of the Transvaal (and other areas are likely to be similarly 
suitable). It may, therefore, be stated that there is every likelihood 
that the sugar-beet can be grown in suflicieut (juantities in South 
Africa to supply the requireinenis of any factory that may be 
established for l)eet-sugar production. But here lies the main 
difficulty. 

An ordinary “diffusion” type of factory would cost about 
£800,000 and require nearly £100,000 to meet working expenses. It 
would need a supply of about 100,000 tons of to])j)ed beets per annum 
if it is to be worked economi(;ally, and this would require an area 
of 10,000 acres under crop, w’hich, moreover, would have to be 
within a certain radius of the factory and be intensively cultivated. 
It is not clear wdiether such a proposition would appeal to farmers 
under the present South African conditions of comparatively chea]) 
land and sparse population. On the vsurface, indeed, it would seem 
that the farmer on the high veld, for instance, w’ould find it more 
profitable to cultivate a large acreage of mealies, lhan the smaller 
one of beets that would re<|uire the same attention and working 
costs. Yet there are advantages that may, ])erhai)s, ultimately fai 
outweigh this seemingly uneconomic proposition. Sugar-beet growing 
forms part of an intensive system of farming. To secure good yields 
of healthy crops of beet it is nec^essary to use a rotation of croi)s and 
to fertilize the land regularly. Such a system of agiiculture imimi- 
diately makes possible the development of a live stock industry and 
affords employment for a large amount of labour, leading, according 
to experience in other countries, to increased fertility of the soil, 
stabilization of agricultural conditions, and the absorption of lahoui 
at an estimated rate of one man for every 10 acres of beet. 

It is eAadent, therefore, that a “diffusion” factory would have 
to be the centre of a very extensive scheme of closer settlemeiii. 
It is a matter in itself that requires careful consideration. On the 
one hand, there is involved a large amount of capital expenditure ; on 
Ihe other hand, there iiro the valuable experieutje in closer settlement 
the country would derive from the scheme, the employmeut it would 
afford, and the development in the live stock industry that w'ould 
follow, regard in this respect being given to the valuable feeding 
})roperties of the beet tops in the buiUling u]) of the dairying industry. 

There has recently c*ome into prominence a new pitx ess of manu- 
facturing sugar-beet that may profoundly influence the ])osition in 
South Africa. This is the Ue Vecchis process, by which beets are 
dried at small drying stations and then shipped to the central factory. 
This allows the beets to be grow’n over a much wider area and enables 
the factory to w'ork for a much longer ])eriod than the one that treats 
the fresh article. Thus working costs are minced, management is 
simplified, intensive cultivation under closer settlement is not essential, 
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and j^enerally ilie scheme would he mosi suitahle io eonditi(uis in this 
country, llie 13e Veccdiis process, ]iowt‘ver, has still to lie proved, 
and it is receiving iln* close attejttion of countries oversea. In 
Engdaiid a small exp(*rinienial tactorx is likely to lie established for 
the purjmse of testing* the system in a practical way. The l)e]Kirt- 
inent is keeping* in tou(*h with d<‘V<»lo])ments in this diiection, recoi»- 
nizing* that if the pro(*ess is a ifK*hnica1 snc(*ess it would he an 
excellent one for South Africa: indeed) at it appears to offer 

the only ])rospeci for the su(*cessful estahlishmcmt of a factory in this 
(‘oiintry. 

In the meantime the Department is proc(‘eding* with its experi- 
ments in beet-growing* over fairly huge areas, kee])i])g‘ caieful lecoids 
for c-omparing* the lelalixe profitableness of the labour and <‘a])ital in- 
vested in growing beet with the rt‘turns that \^ould have been obtained 
fi*f»m growing c»the]’ mops. 

Whatever* may be the out<*ome of the ])e Vischis ])roc(‘ss and of 
the Depaitimuit’s ex])eriinents, then* will yet remain bu* consid(*ration 
the wide <‘(‘onomic <piestion of sugar jiioduction generally. South 
Africa already ])roduces cane-sugar in ex(‘ess ol local consum]>tion. 
A mai’ket outside her territories will, therefore, have to be found in 
(*om}>etition with other sugar-prex hieing countries, and although a 
large potential market lies at our doors in the native ])o])ulation, 
cost of production and other factors that com])]icate the sugar industry 
to-day wu‘11 need to lx* sat isfactorily disposed of in d(*ciding u])on the 
part South Africa is to take in the world produc tion of sugai*. 

The time has not yet arrived, therefore, for making a definite pro- 
noiineement. The results of the l)(‘])art jnent's iinestigatioiis w ill lx* 
made known in due (oiirse. 


Transmission of Seeds by Agricultural Parcel Post, 

TIk? Postniaster-Oeiieral draws attention to the praetiee of posting 
]>a reels of imported seed at the agrieultural rate. A large proportion 
of the seeds wsold in the Dnion is imported, hut it is observed that the 
majority of jiareels of seed are forwarded by agricultural parcel post, 
Avhieh is not appliealdc* to seeds produced outside the Union. It is 
pointed out tliat the making of a false deelaiation in respeot of the 
agricultural rate reud<*rs the sender liable to a heavy penalty, and 
that to declare seeds as ]H*ing produce of the TUiion, without being 
personally awuire that such is eorreei, is a risky procedure. 


The Storage of Eggs. 

AVhile our export trade* in eggs is growing and is undonht(*dly a 
gTcat, factor in the successful progress of tlie jx)ultry industry, it is 
significant that South Africa, due in la(‘k of eo-op(*ration among 
])rodueers, has still to import foreign vsupplies ('f eggs to meet local 
needs during our off season, and the question natarnlly aiuses as to 
w’hy sufficient of our owm eggs are not stored to meet the period of 
scarcity. Tf it is econonp’eally sound to send our eggs on their long 
journey of six thousand miles, would not the pric.es realized equally 
eovej’ the risk of deterioration and cost of refrigemtion for many 
months in a properly managed local (*old store? There arc, however, 
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many problems tluit have still to he solved in (oimexion with the 
storag'o clicaraeteri sties of e£»“Ks» noiwithsianiiu^2r the world-wide use 
of thei and the thought thal has ))een ))es1owed on Ihe hiindlin^ 
and transport of tire artiele. It is the (complexity of behaviour of 
the egg itself that has to be (‘on ten (led with. 

Mueli, indef'd, has Ikmmi written on the subjtMd of ihe stoiage 
eliaraeterist ies of (*ggs, and a bulletin has now beui ]>ublis])ed by 
the Department whieli will j>rove valuable to all (*on(*(><rned in the 
poultry industry, the obpHd of the writers being to sift out the vast 
literature and fill in t!r‘ ga]>s to some ext'^'iH. The bulletin, which 
has coloured and otlier illustrat ion.>, giv(‘s a (dear descri})tion of the 
structure of the egg, stoinge p!o('ess(\s, (d( . The writers ])oint out 
that cleanliness at ‘vej’v stag.' of its xmxliiction, pa(dving, and market- 
ing, ])lays a vi‘r> important ])art in the immunity of the t*gg from 
infection and lueak down; also, that visual examination should very 
soon enable the fanm'r to tdiminate eggs of high evaporation and 
nu'chanically w'*ak shell. 

llriefly, the bulletin furnish(‘s tlu' following advice: — 

The storage temperature for eggs should be maintained as 
ac('uratel;^^ as possible at 32° F. 

Inferior shelled eggs should be rejected ;is b(*ing liable to los(' 
too much water by evajMuation. Hrowui eggs are in general superior 
to wdiite from th(» ])oint of vi(‘W' of (‘va]>orat ion losses. 

All eggs for storage or export should be non-fertile, and strict 
]>r'*cautions as to (dcMiiliness should be observed to avoid risk of 
infe(‘ti()n. 

Humidity of storage and ship’s chambers should never ex(*eed 
80 per cent. Forced air ( ir^uilatioii is essentia! for long-period 
storage. The humidity should be consideiably hnver if there is no 
forcced air circulation. 

Egg jiacks .should j)ermit fret' air moveuK'nt around every egg. 

Storage rooms should he cleaned after having been used for meat 
or other prodiuds l).'fore being used for eggs, and siudi rooms should 
be free from all smell. 


Export of Eggs to Norway. 

The Department of Agricult iin* is advised by the Consul-General 
for Norway that all foreign eggs imported to Norway must be marked 
ill letters of at least 4 centimetres in height with the name of the 
country of origin. 

In the case of eggs which are preHerv(Ml oi' hav(‘ been kept in 
cold storage, the oases must be clearly marked resjx'ct ivel v “ Pickled 
Eggs ” or “ Cold-stored Eggs.'’ 

* “Note on the Storage by K. A. (Jiiffiihs, Chysioi.st, D. J. Jl. ric Villier^*, 

AaBietaiii. and Leitdi Andersun, Egg Inspector. Scieiujc. Bulletin No. 41, Price :Jd. prepaid. 
Obtainable on apidicatiou to the Editor, Journal of tho Department of Aqrieulture, 
Pretoria, 
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DEPARTMENTAL ACTIVITIES. 


(Note. — I'ho work of the several Divisions and Schools of Agriculture covers a wide 
range of agricultural industry in the Union, and we give hereunder notes and observations 
from certain of them treating with matters of special interest coming under their purview 
month by month. The object of these notes, which are not concerned with general routine 
work, is to inform the farmer of such matters as are calculated to be of interest and helpful to 
him.— Editor.; 


THE DIVISIONS. 


BOTANY. 


Wart Disease in Potatoes. — An oulbreuk of wart Jiseaso in 
[M)i'di()i*s{Si/nr/nt I nnii i^tuhfhioi tciitii , l\*r{*.) has occurred in some small 
allofments in the neighbourhood of Johannesburg*. Since the first 
diseased tuber was submitted for examination on 18th November, 
infection in the IJp-to-Date potato lias boon found in three market 
ft'ardens adjoining* one anotlier at I[amburj»\ and one at Witpoortje. 
Tliese premist*s have been jilaced in (|uarantine to prevent further 
spread of the disease and a detailed ins])ection is ladnj^ carried out 
ot the market j>‘ardens in Florida, Jtoodepoort, Witpoortje, Klip- 
river, and a portion of the Kriig’ersdorp and (iermislon area. 

The disease was noticed last year by tlie occupier of one of the 
Hamburg* allotments, but was not reported ; coiiseiiuently wart disease 
had this season increased to an alarming; extent. It is stated that the 
seed fj’om which the first wart -infected crop was grown was iiurcliased 
on the open market. 

This outbreak in market gardmis in a iiojiulous distiict is of a 
far more serious nature than the outbreak in ISbital in 19^22. In the 
latter case, wart disease was found to occur only on two stock farms 
where potatoes were grown only for home consumption and not for 
the market. No further eases were found at that time after a 
thorough and extended insjieclion. The quaraniine measures imposed 
in that case involved no hardship to the owners, and since only two 
small sites were infected tliese could thoroughly be disinfected. 

The present outbreak concerns gardens where potatoes are grown 
for the market and is in a populous area, so that there is considerable 
danger that the disease has been spread in soil clinging to the boots 
of persons walking from one jilace to another. 

Grrow’ejs are asked to assist in preventing the spread of this 
most destructive disease by reporting cases ot suspected infection to 
the Division of Botany, Box 994, Pretoria. Specimens may be sent 
through the post, free of charge. 

Streak Disease of Sugar-cane in Mauritius. — Specimens of sugar- 
cane and maize leaves, from Mauritius, submitted to the Government 
Mycologist, Durban, have slunvn that streak disease may affect these 
jilants in that island. Observations upon the occurrence of tlie disease 
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have recently been published by Mr. E. F. S. Shepherd, in La 
Reveue Agricole de L’Isle Mauria.’’ Mr. Shep)herd is also of the 
opinion that sireak affects certain of the sugar-cane in the island of 
Reunion. These are the first records of streak disease from a hxuility 
outside South Africa. 

ECONOMICS, MARKETS, AND CO-OPERATION. 


Home Economics. — The lecturer in Home Economics, Elsenburg, 
recently started at French Hoek, Paarl, Wellington, and Somerset 
West Strand societies called Home Industries. I’he object of this 
movement is to promote* interest among* women in various home 
activities. Support of the scheme has been encouraging. In Paarl, 
for example, the membejship is (i-l. It is proposed to have meetings 
of ea(di Home Industry centrti once monthly to discuiss various matteis 
in connexion with the home. It has also been arianged for lecturers 
to address the members on(*e monthly on such subjects as (‘ookery, 
upholstery, dressmaking, millinery, flowermaking, bulb culture, et(\ 
On account of the support the movement has been given by the ladies 
of the above centres, it is intended to institute lurtlier 80 (‘ieiies at 
other centres. 


ENTOMOLOGY. 


-Chioridoa obsolcta. — The following remarks upon this insect 
occur in the October, 1925, report of Hr. Pettey, Elsenbxirg School 
of Agriculture : — 

Chloridea obsoleta is very abundant in the Cape, and has done 
enormous damage to the fruit-crop, especially stone fruits. It is 
much more numerous where legumes have be(*n planted in orchards 
and where w^eeds have been allowed to grow during the winter in 
orchards. Numerous eggs have been found laid on peach fruits and 
on peas in Drakenstein and Ceres. Two years ago larvae from eggs 
found on peaches at Orchard Siding were reared to adult moths. 
A 4 per cent, solution of Clensel and Katakilla at double the con- 
centration, recommended to control caterpillars, faihul to kill a single 
larva. 

Troe Crickets. — In his report for October, 1925, Dr. Pettey 
states, concerning certain tree crickets which had been found 
destructive to peaches, that they were found to have hatched in 
October from eggs laid last summer in wuld blackberry (Rnbus 
rif/idus). Salvia paniculate. Salvia afrioana, and in the very common 
veldbush near the Orchard, Anthosperinuin aethiopievm. The three 
first grow along a sluit bordering the orchard. 

Eggs w^ere found most numerous in the last plant. This suggests 
that veld-barning near the orchard will help greatly to prevent the 
pest from attacking the fruit. 

Peach twigs in which eggs had been dt*posited were cut oft' in 
April. All eggs failed to hatch. This suggests that early winter 
prumings may effectively dispose of the infestation in the orchard 
itself without file necessity of burning the cut-off twigs. 
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THE SCHOOLS OF AGRICULTURE AND EXPERIMENT 

STATIONS. 

POTCHEFSTROOM. TRANSVAAL. 


Fertilization. — “ Cultivation is manure.’’ This saying is parti- 
eulaiiy true in tlie summer monilis when moisture and heat are 
favourable for nitrification and a well cultivated soil will produce 
plenty of soluble nitrates for fet'ding the crop, and producing a 
vigorous growl h. 

Potato Fertilizers. — For tTanuary planting, the soil should, if 
possible, be well dressed with kraal manure at the rate of 8 to 10 
tons per acre. This slumld be ploughed or disced in and then the 
W(‘eds wln*(!h spring from that dressing of manure got rid of before 
the furrows are drawn for potatoes. If the manure is limited in 
((uantity, it can at'tually be spread alxmt one in(ih deep in the 
furrows, and on to]) of it suj)erphosphate at the rate of GOO-800 lb. 
j)er acre. If Jio manure is available or no green juanure crop has been 
ploughed in, apply 1,0(10 lb. per acre of superphovsphate, 300 lb. of 
ammonium sulphate, and, if the soil is an old one, JoO lb. sulphate 
of potash. These fertilizers can Ix^ mixed before application and 
the mixture a])plie(l in the rows. Care should be taken to plant the 
tubt‘rs at the side of the rows and a couple of inches away from the 
fertilizer. Direct contact of tuber and fertilizer is often the cause 
of a j>o()r stand. 

Lucerne FeriHizcts, — Land which is Ixdng summer fallowed for 
lucerne planting in the autumn should be dressed with 50O-GO0 lb. 
per acre of a mixture of two i)arts superphosphate and one part rock 
phosphate, and the fertiliztu* ploughed under as deeply as possible to 
stimulate the downward guowth ot the lucerne rootlets and establish 
a healthy root system. Land so treated should not again need 
feitilizing befoie August, A^hen it should be dressed witli 

400 to 500 lb. p(*r a(‘re of superphosi)hate before the m^w growth 
begins. 


GLEN, ORANGE FREE STATE. 


Attention to Poultry Plant. — It is now the time to have a spring 
cleaning of all poultry houses. All birds should be examined ami 
treated for insects. The birds intended for the coming breeding 
season should get special treatment. Assist them through the moult 
by supplying a little siilpbur in the mash; sunflower seed in their 
grain will also help considerably. breeders not properly through 
their moult at the coinmeneeinent of the breeding season will not 
prod ice fertile eggs, and early chicks are desirable. During the 
hot months it is advisable to supply all the birds with a little epsom 
vsalts at least oncx* weekly, which w'ill keep their blood cool and in 
proper condition ; abso examine the droppings under the perclies for 
wmrius, and if present treat accordingly. (Tobacco powder in their 
mash 3 to 5 per cent.). Supply as much green food as possible. 
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It is advisable io dig' in in eacli run a lig^ht dressing of lime, 
and then to sow a crop of some kind, sucli ns oats, rye, etc. The 
growth of such a crop will fieslien the ground considerably, and also 
provide shade and green food for the birds wlien they are returned 
io the runs in April or May. 

Give the young stock as niucli freedom as possible, and do not 
overcrowd at night. Try 1o the pul lei s from laying for a 

further period of two mojillis; Ibis can be done by continually 
shifting their quarters. Preventing them from laying too early will 
be repaid by better matured slock, and when once they start laying 
the eggs will be larger and sell beller. Allow all young turkeys 
and goslings over six weeks of age as much freedom as possibb*, 
preferably on lucerne lands, or herd lliem daily in the veld, where 
they will find an abundance of insecl-life and naliiral food which is 
essential to their well-l)eing; (‘onse(|uen11 \ Ihey will grow more 
rapidly. 

Interest of Farmers in Experiments. -Fi'Mimmlly al Agri(ul<ural 
T^nion Congjcsses fainiers re(juest the Go\ (uiuiienl Io esiablisli more 
(*.o-oj)erative experimeius, demojisl ration farms, oi* othei* means of 
providing for experiments locally iji one form oi* another, so that 
farmei*s may be provided on the spot with irif(»nnation in an ocular 
or other easily assimilable iorm. The ex])eriejic.e in tin's lespect, 
however, of those connected with such expeiimeuts and existing 
experimental farms, is disa]q)oiniiug, and does not support the view 
that any imnuMliate and rapid spread of information, or adoj)tion of 
better methods, would come alout as a result of the wholesale 
establishment of such farms. Thcise farmers who do have (‘o-oj>erative 
experiments on I heir farms are disaj)poinied at the lack of interest 
showjj therein by their neighboui'S. t)n one such farm in tlie eastern 
O.F.S., for instance, during the 1924-1925 season, only three farmei^ 
visited a (‘o-opt‘j*ativ(* experiment with maize and jxitatoes, althougli 
it was conducted uudei* the aegis of the local farmers’ associiiti»)n. 
This (‘auiiot be said to encourage a wider ajiplication of the system. 

Tour of Farmers in the O.F.S.-~l’he benefits to be deriviul by 
farmers touring in (uganized paities through other farming 
territories, ^^hether in tlieii’ own country or outside it, is undoubted, 
and the ipiestion of oiganizing tours of O.F.S. farmers in otlier ])arts 
of the‘ir own Piovince has been ejigaging the attention of the 
Agricult uial Fniou for some considerable time. The proposal met 
with uminimous support at the last Annual (Congress, and a sub- 
(‘ominittee has now been aj)pointed to work out a scheme. Briefly, 
the scheme is that a grou]), »say, of maize farmers should visit the 
sheep ariias, and, vice versa, a group of slicep farmers should visit 
the maize aieas and so on, the object being to acquaint the one farmer 
with tlie methods employed by, and the advantages and difficulties 
of, the otlicr farmer, thus bringing farmers into contact with each 
other and emouiaging direct dealing and all the other benefits that 
follow the contidejice engendered through knowledge. It is proposed 
to limit each party to about fifty, that the members be accompanied by 
Government officers, who will be availalile for technical advice, and 
that on arrival at any centie the })arty should he met and escorted to 
one or othei* farm in tlie neighbourhood> the next day proceeding to a 
different centie. Farmers' and agricultural associations having any 
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sug‘g*estion8 io oftVr on llu* or desirous ol oitering any facilities 

for such a visit to their respective districts, are re(|uested to 
coniinuiiicate with the Secietary of ihc O.F.S. Agiiciilt ural Union, 
lh)x J177, IMoeinfontein, or to the 1‘rincipal, School of Agriculture, 
(lien. 



l*crtn)>U* PiV Pen ('xfcrnal vi«'\v. 



Portal»l(* Pig Pen Side lotUnwi) loshnw infernal \ievv. 

Shade ih obtaim^l bv jjutnng a rack <*oviieil wuh saeknig or nuii/e stalks, <*te., 
across a c*oin< r of (In* pen. 

A Portable Pig Pen. — The open air system of jiiff keepius' has 
many advantages, but tbe cost of fencing all field crops that may be 
grown for grazing is very considerable and is often a deterrent to 
the adoption of the system. The construction of a portable pig pen 
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for p[*raj 5 iiifr on sm*li crops as oais, L*ow])eos, can, however, 

easily be nnaeriaken by any farmer. Proceed as follows: — Procure 
two ieiTj^ths of 3 inches by 2 inches baltic deal 14 feet lon^*, and nail 
or screw thereto 3-foot lenjilhs of covrug*ated iron, so ihat the 
ineasnreiiieni between llr^se iiinlx'is is 19 inches. Make four similar 
sides. On both ends of ea(*li piece of timber bolt a piece of 1 imdi by 
i inch flat iron havin^ 2 ^ an eye formed on the one end, which eye 
projects about 2 inches from tlie end of the timber. Now attin^h these 
pieces of iron to the timber in such a fashion that when the sides of 
the pen are brouj^ht together with the wood to the outside of tlie pen, 
the eyes on one side of the pen are (‘xactly und(‘rneath tlie eyes on 
the adjoining sides. Four pins, 1 feet in oven-all length, are now 
manufadured from J inch or § inch round iron, one end of each pin 
being bent to form a handle and the oilier efid ])ointed. The pins are 
passed through the eyes and (*onnect the sides of the pen together. 
If considered necessary the sharp ends of tlie pins can be forced into 
the ground to make llie erection more vse<nire. 

This tyj)e of pen is A"(*ry suitable i‘ov the jiuipose, sim^e by the 
Avithdrawal of the four pins the sides an? quickly and easily separated 
and the pen (‘an be convenienlly transjiorted on a waggon to any 
desired site. To pioA'ide vshelter for the pigs one or two shecds of 
(‘.orrugated iron can be laid across tlie (‘orner of the pen. The pen 
can conveniiuitly be moved by two natives. The pen used al (tlen was 
14 feet 8(j[uare, w'hich size Avas found suitable to flt b(dw(‘(‘n tlu^ l idges 
forming the “akkers” on the irrigated lands. It, has ])ro\(il very 
valuable for grazing, by pigs, of crops such as oats, cowpcas, etc , 
the procedure lieing to jnit up to five large jiigs (or moie of small ones) 
in it, and shift every day or as often as neee.ssaiy to an ungrazed 
patch of land. 

The eciuipment outlined above has not yet pi’oved entirely 
satisfactory owing to the ditficulty of shifting ea(‘h day. Detachable 
wheels have been tried, but have not solved the diffieulty. It has 
been suggested that the addition of three more sides — making a total 
of seven in all — would meet all the re(|uirements. A further note on 
this improvement Avill bc^ issued Avhen a propm* tiial has been made. 

Leguminous Crops for Green-manuring.— In those areas in whidi 
the first frosts are nol likely to oeenr earlier than the sec'ond or third 
Aveek of April, it is not too late imw to put in a legume crop. There 
are iwo important reasons why a legumiiums cro]) should be plantiMl. 
Firstly, the majority of our .soils are deficient in humus, a deficiency 
undoulitedly lesponsible for many of onr so-called worn out soils. 
Owing to the very limited supply of kraal manure on farms, it is 
ne(‘essaiy to resort to the use of a green rnanuie to reim'dv this 
deficiemy. For this purpose a legume cro]) is most desirable. 
Secondly, protein is gtmerally lacking in the rations of onr faiin 
animals oAviug to our crop])ing system. To le ilize the most economical 
returns, it is undoubtedly necessary to include more ])rotcin concen- 
trates or at least more protein hay in the ration. 

The best adapted legumes over the major portion of our (cropi>ing) 
area are the cow-pea, soy-bean, and the mung-bean. The cow-pea 
is the best known, and any harvesting difficulty can lie overcome by 
planting it with Sudan grass or Tnyati (Pearl Millet), which not 
only facilitates harvesting, but also curing. 
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For greeii-inanurino*, the crop should he ploughed under, 
generally when the pods have fovnied hut not maiured, alihough it 
may be done earlier. Early varieties of soy-heans such as Early Brown 
and Ito San have been grown wit]) suceess foi* seed production. 


CEDARA, NATAU 


The New Cut-worm Bait. — Cut-worms liaye been unusually 
destructive this year, some growers in Natal liaving replanted maize 
four times. Tlie atta(‘k is attributed chiefly to the heavy rains last 
March tending to favour winter-Aveed growth and enalding large 
luimbers of worms to survive iht* winter, when the cut-worm mortality, 
due to starvation, is generally very high. 

The ))ew cut -worn) bait d4'scribed in the Jourruil of Noveniber, 
1924, was not re(‘omniended for use i)) maize, pending further study 
0)1 cost of baiting. By extensive use of this bait on Cedara maize- 
lands, exact figures can now b(‘ given on cost. 

Broadcasted at rate of 200 lb. jier a(‘re (seven paraffin tins not 
‘Miit<; full) : cost os. Od. ])er acre. 

Baiting each plant after plants are \\]^ with sjiacing by 1 ft. 
(12,o00 plants ]»er acn*) : cosv about Os. ])er acre. 

Tht‘s(‘ figuivs do not include labour costs. Two natives working 
togetlver can broadcast ten acres per day. One native can chop up 
200 lb. of prickly-pear in one hour. Sodium fluoride eau bt* bouglit 
in large quantity for Is. od. to Is. Gd. per lb. 

Butterflies {P yia nicm cardui^ whose caterpillars have been so 
destructive during the past vseason, and Pierts spp.) are attracted to 
the scattei’ed bait, feeding on it greedily. Although not yet s(*ien- 
tifically tested against these butterflies, there is little doubt that they 
are poisoned by the bait. 

Winter Root Crops for the Stock Farm. — In the stock areas of 
Natal th(‘ provision oi succulent feed (luring the winter months is a 
matter that should receive very careful coii'^ideralion . January and 
F(‘b)*uary are good months for jilantnig winter roots and other 
sueeiilent erops. 

The mangel, owing to its sweetness, is esteemed by all classes of 
live stock For best results, the seed '‘dmuld bo ])lanted early — not 
later than January. The mangel cannot be grown with success in 
every ])ar( of Natal: thus, before it is introduced into a cropping 
system, mak*' certain that the soil is moist and rich and that the seed 
is of higd) germination capacity. 

The turnip and swede are very clostdy related to each other, and 
both aie s()metin)es grown oi) the sai))c farn) for the reason that the 
turnip (*an be fed earlier than the sMcde; the latter has also l>ottcr 
keeping qualities than the tinmip. It will be found that the swede 
thrives best on new lands. 

l{ai)e is another winter crop w’orthv of close attention. There are 
few crops (uipable of providing such an abundance of green food in 
such a very short spa(*e of time as rape. Thus it ])resents itself as 
lu’oving suitable for late pb^nting or as a succulent food for early 
feeding. 
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Chou iiioe]li?r is one of the hardiest winter cro})s that can be 
produced in aroavS with a j^ood rainfall. At (Jedara and otlier centres 
it has withstood frosts and drought well. It is a crop of excellent 
keepin/;? qualities, and instances an^ known of chon inoellier beinji* fed 
to stock up to November. 

Tlu* fi'^Id carrot may bo sclecied for ^rovvin^’ on soils that are loo 
sandy for olhcr roois. 


Mauirel ... 
Turnip ... 
Swede-turnip 
(^hou inoellier 

Ivape 

h’ield carrots 


lidic of Scvdituf per Ane. 

. G to 8 11). in rows 2J to 8 feet ajiart. 

'^1 to 4 lb. in rows 2^ to ^ feet apart. 

to 4 lb. in rows 2i to d feet apart, 

d to 4 lb. in rows 8 feet apart or trans])lanted ; 
8 feet by 1 foot, i.e. 14,520 plants per acre. 
. o to 4 11). in rows 21 to 8 ft'ct apart ; (1 to 8 lb. 
broadcast. 

. 2 to 8 lb. in rows 2 to o feel a])art. 


IMants of the above, with th'^ exce])tion of cliou inoellier, are 
thinned out to G to 0 inches aj)art in tic* rows. 


CITRUS CANKER ERADICATION. 


INSPECTION WORK, NOV EM HER, 1925 


FdJttis Inspect viir- 

Itusf enhiirg Distiicf (Ilex Itiver - ButF('ls])oorl No. 0(58. ILidionteoi 

No. 647, Boschfoiitein No. 38], Riiffelsluxk No 900, ElaiHlskrnal No 
321, Elandsdrift No. 248, Ziiurplaiit No. 822, Gro(*nkloof No. 418, 
Roodekopjes No. 171, Rustenbiire, Water /al No. 544, Kaffirskraal 
No. 915. 

rreforut Ihstrlvi {(Woatdde River Wanl). — Dc Kroon No. 420. Srhietlontom, 
Vissershoek No. 45, Wh'ldebeesthoek No. Oil, K rokodildrift .No. 327, 
Roodekopjes No. 132. 

}yaferheuj District (Nyhttoom Word ), — Riiffelspoort No. 1770, Grootnvls- 
oofr No. 161], Kleinsnylsoog No. 2146, Nooil^edacht No. 1104, Donker- 
poort No. 1804, Vaalkop No. 655, N.vlsooe No. 1611. Zuiirvloi No. 8, 
Genisbokspoort No. 1055, Ziuirvk'i No. 1055, Karreefontein No. 1805, 
Driefnntoin No. 6, Elandspoort No. 15(51, Rkenosierfontein No. 1789. 
Doorndraai No. 1011, Roodepoort No. 2148, Warmbatbs, Roodoknil 
No. 1728, Buiskop No. 1532, Tweefoiitein No. 1554, Boschpoort No, 2151. 

Fresh Outbreaks. — Nil. 

Total Number o/ Nvrsery Trees Inspected. — 12, UH. 

Total Number of Trees Inspected . — 28 , 935 . 

Total Nu7nher of Trees found Infected . — Nil, 

Number of Inspectors Engaged , — 14 . 
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THE WASTAGE IN EXPORT GRAPES. 

Results of Last Season’s Experiments. 

Mk. Van Niekkrk, tlio Governiu. Tit Viticulturist, reports that, as 
instructed by the Minister of Af^riculture, investigations were under- 
taken last season in reg*ard to the degree of wastage in export grapes 
that is da* to faulty cultural, harvesting, jiacking, and transjiort 
melliods. 

The gjower usually attributes wastage to lack of cold storage 
couli’ol, or to ])roiraeted period of storage before the fruit is shipiied. 
Y<‘t, it is f(‘lt that the jiroducer can materially assist in reducing 
wastage by improwed methods in handling his crop. It was thus witli 
the olijeci of tracing faulty methods or of determining how far 
])resent methods were supported by scientific knowledge that exjicTT- 
menls were conducted botli in the laboratory and in the packing- 
house*. 

Before starting these investigations some of tlie leading cxportei'vS 
were apjiioached. They invariably welcomed any investigations, but 
none could mention any definite phase of tlie operations respecting 
w’hi(*h it was considered more knowledge was required, ex(‘ej)t one who 
thought he would like to know* exactly during wluit part of the day 
he had to pick his gTapes. Several ap])eared to consider that our 
knowledge of the handling had readied a high standard and that 
the main causes of wastage were to be found in cold storage and the 
length of time between picking and arrival on tlie London market. 

In the /experiments, Mr, Jj. Perkins attended to the practical part 
of int‘king, packing, etc., and T)r. ])o Villiers, Research Physiologist 
in Horticulture, carried out the laboratory experiments, and 
aiisiiig out of their respective reports tlie (*]iief faetors, which have 
been proved clearly to have a beneficial or a detrimental effect on tiie 
carrying qualities of grapes, are referred to hereunder. 

Although for many years consignments of fruit have been 
forwarded to the Trade (kiiumissioner and reports received about the 
carrying qualities of the different varieties, etc., the present was the 
first time that cvertaiu detailed information was asked for, but the 
reports received were not as detailed as required. This is a point 
that will be rectified in future. A consignment forwuirded by the 
s.s. ‘‘ Saxon took tw*enty-seven days from Paarl to the London 
market, and arrived in a satisfactory condition, but a consignment 
twenty days later by the Armadale Castle,^’ wdiich took twenty-four 
days from Paarl U> Southampton, or practically the same time as 
the prior consignment up to the London market, arrived in a far 
inferior condition. In most cases the report was damp, inildew’^ed,’’ 
or 'Showing signs of mouldiiiess, and in some cases even wmsty/’ 
We are inclined to put down this differeime in quality to the fact 
that the grapes were jiickod in the latter case tw^enty days later, in 
other words, the grapes were mii(‘h riper. But in the sugar-percentage 
the grapes were practically the same. There was, however, a great 
difference in the outside temperatures at the time of picking. 
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Comparing the Armadale Castle ” with the Medic ” con- 
signments, we find the latter took forty days uj) to Southampton, 
and yet the eoiisignment arrived in practically the vsame condition, 
in fact rather better than tlie former consigiinieiit, although there 
is a difference of fifteen days in the time taken from Paarl to 
Southampton. According to some growers, these extra fifteen days 
turned the whole consignment wasty. Here again, the ginpes liad 
practically the same degree of ripeuicss, but at the time of picking 
the outside temperatures varied from normal summer temperature to 
the abnormal. In how tar the (*oId storage of these ships affected jIk* 
consignments we have no means of ascertaining ; probably other 
authorities may be able to throw some light on this question. 

The consignment per the l)iog*en»'\«‘ was all wasty. Here also 
the grapes were picked wljen we had abnormally warm wcatlier, 
together w ith a thirty -six-days period before reaching Southampton. 

The above suggests that .abnormal summer tem])eratures may 
cause wastage. 

Time of Pickust, Asn Wii/iing. 

There is a great diversity of opinion among exjMuttus as to the 
correct time to pick grai)es and the length of time gra]>es must be 
allowed to wilt before packing. Some maintain that the besl results 
are obtained if grapes are i)icked in ihe morning as soon as tin' dew 
has disappeared: others prefer to pick b(‘twnv*n 10 a.m. and 4 p.m., 
avoiding the cooler parts of the day. As to wilting, tlie time \aries 
from nil to tw^enty-four, or even forty-eight, hours. 

In our jnactical ])acking experiments we pi(*ked at about 10 
in the morning and 4 in the afternoon. If exi)erimcnts are carried 
out in the future, the different times of pickijig will luive to be 
increased. The times tor wilting are nil, twidve, and twenty-four 
hours. Unfortunately, not liavijig received full re]Knts Jroni London, 
practically no concluions can be drawn, exc(*pt that the different 
j)eriods of picking during the day or tlie different wilting periods 
seem to have had no effect on tlie travelling cjuality of the grapes. It 
boxes differently handled had shown iiiarked difference's it would 
doubtlessly have been mentioned in the reports. Instead, tlie reniaiks 
applied equally to all the boxes of the same variety, from wdiicb it 
is concluded that different handling did not liave much e*fl>*ct. 

Ill the laboratory experiments ])r. l)c Villiers definitely shows 
that the most desirable time to pick grapiis is about l.dO to 2.30 p.m. 
In grapes pi eked at this time of ihe day, wdien the sap pressure of 
the roots is at its low’est, the berry will bo leasi tuigid, and so tin' 
movement of the pedicel is luort elastic, allowing a certain amount 
of play to the berry without iiijuiy at the point of union betwceen 
the pedicel and berry. Grapes picked ai. this lime of the (lay also 
need be wilted for a shorter period than thost' picked in tlm early 
morning. The advice to growlers that it is best to jiick grajies during 
the hotter part of the day and wilt for twenty- four hours or more, 
has thus been proved to be correct, especially where the grower has 
not had wdde experience. There is no proof that picking early in 
the morning or any jiart of the day, and iiacking without wilting, 
actually decreases the travelling quality of the grape, hut it has been 
proved that the chance of injury, especiially at the point of union 
between pedicel and berry, is greater, and this chance must Im* 
reduced to a minimum. 
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Method of Packing. 

To-day two different packs are in vogue, viz. : the closed and 
the open jiack. Our experjinents have not given any definite results 
to allow us to declare in favour of the one or the other. Our London 
reports only once state tliat the closed slanting pack is preferred, yet 
make no serious objection to the other method. Dr. l)e Villiers 
maintains that it is desirable that the carbon dioxide given off by 
ihe grapes should get a chance to escape, and some oxygen allowed to 
get near the grapes. The open pack, therefore, would seem to 
iacilitate thhs, yet in practice then? seems to be little difference, 
probably due to the facit that even the open pack, which leaves ihe 
top of the bujich oi)en, has an extra sheet of i)aper again put over it, 
l)ractically making it o closed pack. 

There is also Ihe question of the quality of the i)aper to be used. 
A good quality paper will allow the gas and ihe water vapour to 
cs(jape through its pores. Dr. Be Villiers is still testing different 
types of wra])])ing-paj)er. Thus far the sulphite paper, largely used 
i.o-day, has proved fairly satisfactory. The object of allowing the 
air to circulate round ihc gra]»es may induce us to pay more attention 
to the way the boxes are nailed up. 

The Droptixg of the llEinnKs. 

Our laboratory experiments have proved that when the skin of the 
heriy is slightly ruptured a tungus (levtd()i>s and causes the damage. 
1^lie spores of this fungus are ahvays present o]i the berry, but can 
only cause injury when the skin is ruptured. This injury to the berry 
is (diiefly at the point of uniojn between the berry and pedicel. This 
must he avoided as mm h as possible by wilting ami careful handling 
of the grajies. 

The laboratory experiments have further ])rove<l that big fluctua- 
tions of temperature after the grapes are j)acked are detrimental to 
ihc keeping quality of the grapes. Wl»cii possible, the temperatures 
must he as even as ])ossibh‘, or better, have a gradual decrease, until 
the grapes reach the cold storage. It is recommended, >theiefore, 
that packiug-houses should be well aired, especially during the nighi, 
so that th(‘ grapes may he packed w^ith as low a temperature as 
possible ; but w^e must strive to retain this low’ temperature or decrease 
it as best w^e can. The suggestion is made by Dr. De Villiers that 
as far as possible the export fruit trains should run during the night, 
and that where trucks are left standing at stations during the day 
they should be in a shed so as to keep the temperature as low as 
possible. The laboratory experimtcnts have also proved that there is 
a distinct difference in the dejHh of ihe lignifled sub-epidermal layers 
of good travelling grapes, as well as a diff'erenoe in the rate of 
respiration. These facts are of value in testing new varieties. To-day 
the practical grape grower judges the travelling qualities by the 
appearance and firmness of berry, but ultimately it remains to be 
tested over several seasons befone a true judgment can be made 
Through the laboratory we can to-day foretell in what class a new’ 
vaxncty will fall even before any shipments have been made. Our 
experiments fiave proved that Ilosaki, Baidinka, and Gros Noir have 
outstanding travelling qualities. 
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Suggestions. 

The reports show that we have not yot solved the piobleni satis- 
factorily, though they indicate enough to prove the direction of 
our endeavours in future. It is evident that the Paarl Viticultural 
Station is not altogether suitable for practical experiments, 

as the quantity of grapes of any one variety in not sufficient. At 
least four or five shipmenis must be made with the same variety, 
in order to pick grapes at different stages of ripeness and provide 
several boxes of one particular pack. We must also be able to keep 
back a ceriain numher of boxes in cold storage as a check on those 
shipped. It is unnecessary to experiment with a large number of 
varieties; three or four will probably be sufficient. If we can prove 
that Hermitage can always be landed in perfect condition in London, 
we (5an presume tliat grapes which aiie known to possess better 
travelling qualities will also carry satisfactorily if handled in a 
similar way. 

It will be more satisfactory if siicli experiments could be 
conducted from diffeiv.mt localities. Further ex])erimeiits will again 
include: (a) Different methods of packing; (/>) different periods of 
wilting; (c) picked at different times of the day; (d) picked at 
different stages of ripeness; and (e) stored at different temperatures 
(dO^ F., d4° F., 38° F. are suggested). 

The experiments show that, to study the fundamental factors 
which determine the successful shipment of grapes, they miust be on 
a fair commercial scale and carried out in close co-operation with tlie 
scientific aspect: th(‘ conducting of laboratoiy experiments helps 1o 
a great extent to solve this problem. 

The scheme can only be undertaken successfully if we have : 
(1) adequate cold storage and temperature control ; (2) the necessary 
material, i.e. a good supply of graj)es grown under standard con- 
ditions; (3) assistance — expert and other. 

As regards (1), it is ho})ed that the new cold storage at the docks 
and the refrigerating laboratory, which ivS now in the course of con- 
struction wdll cover the needs. With reference to (2), arrangements 
will have to be made with farmers, probably in different localities, 
to supply the grapes and to allow the harvesting and packing exjieri- 
inents to be conducted on their farms. As to (3), it will be necessary 
to procure the services of a well -trained officer who is capable of 
carrying out scientific research when given the direction of the 
investigations. 


Fly Bait. 

The mixture for fly bait is as follows: — 4 oz. arsenite of soda; 
3 lb. cheapest brown sugar; one paraffin-tin full water. Make a fresh 
mixture before each application, and vSpray the material twice a w’eek 
on blue-gum branches suspended from above in the stable, byre, and 
piggery. Occasionally renew the branches. They should not be hung 
directly over cattle or feeding troughs. The material is very poisonous 
to cattle, etc. Possibly half this amoujit of the arsenite of soda and 
sugar will l)e equally effective. The more sheltered the branches are 
from sun and wind the more effective wall be the poison. (EUenhurr/ 
School of A griculture.) 
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DRIED FRUITS, 


Their Standardization and Preliminary Grading and 

Culling. 


Hv li. PKIJKINS, Driitnl Friiil Officer, Elscnhuri»' Scliool of Af^riciilture 
jnid Experiment S^alioii. 


A PKEVioiis nrticlc upon tliis siifiject dealing with prunes, apricots, 
peuches, and pears has mei with a considerable demand both from 
j>aekcrs of dried fruit and primary producers, and it is thought 
advlsal)l(» to issue a furtlier one covering raisins, sultanas, and 
currants. Standardization is e.ssential, and self-ex])lanatorv charts 
will prove most useful to packers and growers alike. Preliminary 
culling controls not only the cpiality of the bulk delivered, but also 
<o a very great extent the colour requirement. This is particularly 
so with small fruits sucli as raisins, sultanas, and currants. Once 
fruits of this nature, consisting of different colours and conditions, are 
mixed togetlier in bulk it is almost impossible, if not comme'rcially 
unsound, to attempt an assortment. Machineuy being mechanical, 
all we can expect from it is tlie production of mechanical grades and 
I he removal of undesirable dust and waste, but for quality we must 
rely upon the personal effort of the produeer and packer. No machine 
tan distinguish between liglit and dark coloured fruit, or slabs, (*ulls, 
and good fruit. 

Wb ere, then, can tins classification or preliminary grading be 
done? It is at this stage that the primary produeer can aid the dried- 
fruit packer at verv small cost. Cxilling is work that occurs in varying 
proportion on different deliveries, but it is part of a “live and let 
live “ policy, where growers render the packer.'; a service in return 
for which the packers should be pre]>ared to pay. The best time to 
classify and cull raisins, sultanas, and currants is imniediat^dy befon* 
the fruit is nicked up from the trays. It is just at this stage thal 
one can easily distinguish the different colours and conditions of fruit. 
Moist bunches may be set aside for further drying, and light coloured 
bunches may be picked from among the bulk before scraping together. 
This does not involve a separate culling nost. but simply means a 
comiiion-seuse gathering of the fruit from the trays in classes. At 
the same time dark or blackened bunches may be detected and set 
aside for separate delivery, in.stead of mixing with the bulk. Tii 
sultaiiavS, for instance, 1 or 2 per cent, of reddish or dark berries may 
spoil the rest of the bulk of a bleached delivery. 

The general quality of our South African ])ack and its success on 
world markets lies almost entirely in the hands of the primary 
producers. Our machinery for mechanical grading is as modern and 
up to date as any in the world, but to those wlio handle the product 
and process it through this machinery must be delivered a product of 
qualitv. No amount of mechanical handling and manipulation will 
give the product the required quality. 
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It is Jiot ROW intoiKlod to with ihe pioduction and curing of 
raisins, sultniij s, and ^’iirrants, but raiher with the question of the 
production of a hetior quality. AVc ap])cal to growers to improve 
their own product, and by so doing rca]) not only greater profits for 
themselves, but al’io the satisfaction of having delivered an honest, 
guaranteed, standardized pack. 

Tn the accoin])anying colour charts, we have not only ])roduced 
as near the ideal in each case as nossible, but iiudud'^d also repre- 
sentations of lesser value, and each will be dealt with and judged 
upon its merit. Wo do not wish to convey the idea that every grower^s 
delivery must necessarilv be of this ideal classification, but wdth 
average care, all things beinnr equal, there should be at least a great 
predominance of good fruits, particularly if the instructions of this 
bulletin aie followed out, as hand-packing or (‘ulling will play a large 
part in the prevention of spoilage of the bulk. 

The time has now* arrived, owing to our increased mass production 
and the ever-increasing market demands by competitive interests upon 
oversea as well as local markets, when packers wu’ll ho forced mr)rc 
and more to purchase principally iiuon quality, with the consequence 
that those who still coiitinue to produce only an ordinary sample wall 
be left wa'ih their crops. It therefore behoves primary jiroducers to 
make a study of their local cond’tions and the subject of improved 
quality production, if they wash to parcici])ate in the i>i-<>fits io be 
derived from the sale of liigh quality goods. 

IIaTSIN STAM)ARI)lZVnOi\ ANT) CuMJNG . 

Tn standardizing our raisin product manv considerations of 
qualitv must be kept in mind, ineluding principally ctmdition of skin, 
colour, and meat; and of course in any grade tlie item of moisture- 
content is important 

Fstandnrd 'i and Colour. 

By referring to ibe colour-chari it wall be seen that there are 
represented there three colours (Fig. 1) : — (1) Light amber, (2) dark 
amber, (3) very dark. Of these three, ligh t amber is the colour 
required for the best classification, and hunches representing this 
golden light amber should be picked uo first from the trays before the 
bulk is scraped together. The very dark or blackened bunches should 
he sacked separately before delivery, and be delivered as such. 
Different colours, usually these three, are found on most drying yards, 
and by careful culling, the trade demand for a light amber-coloured 
fruit can be more easily fulfilled. 

Tu order to obtain ibis light colour recpiirement for the best 
classifi(if4tions a great number of factors need to be dealt with. It will 
suffice to mention at this stage that climatic influeuc(». local or district 
conditions, condition of grapes at time of harvest, weather conditions 
])revaJling at th<^ time of curing, metljod of manipulation, all play a 
very large p irt in the prodnrtmn of this light coloured article, which 
apon arrival at the packing-house is elassifted under A quality. 

In obtaining the correct colour requirement, a point to be 
remetnhered is the effect and use of a dirty lye. A very usual practice 
is to alloir the lye to become thick, foul, and dirty before it is changed. 
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(^)jise({uently, if the fruit is not washed in clean runniTi;;:^-'»vater or 
frequent changes, the fruit is coated with a dark, dirty fluid. Not 
more than fifty trays should be passed tlirough without Chungking the 
lye. 

Anoth er ihing that affects the colour of raisins is the prevailing 
weather conditions durijig drying. Heavy dews and rain cause laisins 
to darken rapidly, so that care should be taken to stack should incle- 
ment weather be feared. Jt should be remembered that the shorter 
the period of time elapsing l)etween the first day of drying and the 
last tl)e better. For instance, should inclement weatlier j)revail 
during the drying period, causing it to be lengthened to eight or nine 
(lays, the quality of the resulting prodmd will be lowered. This 
factor cannot be controlle,!. 

Meat and Fermeniaiion, 

The ])linnpness which signifies the meat-content of each delivery 
conveys immediately to the factory rec^eiver the quality classifica- 
tion of t^at'h (Tmsignmeiil . Kaisins showing the shrivelled, baked 
appearance with lack of body are those whitdi lack sugar, w’ere made 
from gT*'.)en grapes, and (*.an only be (dassc'd as C grade. With lack of 
sugar heavy fermentation will take place, causing great loss of weight. 
In order to obtain tlu* maximum wcdght, grapes should be thoroughly 
ri]>e at the time of plucking, containing not less than 22 degrees 
Hailing sugar, ctire Ixung taken at the time of haiwesting to select 
only the ripest bunches, leaving until a future date those buiK'hes 
grotving low^ down on the vine in a less tavoiirable position. It is 
upon the tleshiness of the grape that quality is judged, and the light 
shrivelled bunches which so often diminish the value of the bulk 
should be culled from the tnu\ The A quality raisin.> should have a 
fim*, soft, ]diable feci, not at all t(»ugh and leatlnuy. 

Haisins winch have been finished off in the stack or shade will 
present a much better “ feel,’’ ami will show’ quality. This curing 
j)roccss ])rcven'is to a very large ext.mt the ra])id drying out and baking 
or ‘‘ cast‘-ljardening ’’ of the skin, and the resulting juuduct presents 
a much mon* plia1)le, sofi f(‘cl, which can only be likened to the true 
V^ilencia of Si)ain. 


District Con ditions. 

District (umditions play a very large pari in the production of an 
A (piality raisin, and there are certain areas bettor suited than others 
1o the production v^ a really first-class article. Worcester and 
Hobertson, towards Montagu, are the twT) principal ureas at present, 
and for many reasons are likely to nmiain the most prominent for 
years to ('onie. Fven in these two large districts there are 
certain areas belter adapted to raisin production than others. In 
districts w'here fall rains or thunder showers threaten the crop early 
in the season, and wdiere the grajws commence deteriorating* because 
of mould attacks and rotting, it is hardly likedy that the industry 
will develop to the same extent commercially as in areas wdiere 
beautiful sunny (lays and warm nights exist throughout the drying 
pt'rlo(i. In onler to secur(^ themselves growers are apt to rush as much 
of their crop through the pots as possible, converting the residue to 
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wine. This procedure leads to many evils, some of which are the 
harvesting of green and ripe grapes together, excessive dipping and 
cracking of the berries to liasten drying, rough and slipshod manipula- 
tion because of the treinendous bulk to be handled in a short time, etc. 
Thus a classification of very ordinary and poor quality is obtained to 
the detriment of the better deliveries. 

It has been obser\ed that fresh grapes from certain areas have 
skins whicli are very thin and are most easily affected by lye, and it is 
to these portions of the district we must look for tlie production of our 
finer quality raisins. 

Skiti Condition, 

As stated above, the skin condition varies in certain circum- 
stances, which we may attribute to soil and climatic conditions. The 
natural skin of the grape is tender in the fresh state, but in varying 
degrees of tenderness, some being tougher than others. It siiould 
therefore be the aim of the grower to preserve this natural skin condi- 
tion ihroughout the process of curing, keeping it as soft as possible 
and not endangering it to case-hardening. It should be lookt^l upon 
as a covering for the pulp and juice, wliicli, on the one hand, if 
shattered and badly split by over-dipping in the lye, will allow the 
contents to deteriorate and go to waste, while, on the other liaiul, it 
exposed to tlie sun tor too long a period, its soft nature and fimu* 
qualities will be destroyed, tf rapes wdiieh are over-dipped and have 
the skin condition spoilt will never become wholly dry, will remain 
sticky, and pick up a large amount of dust, dirt, ami fluff: during 
storage the sugar granulates very rapidly, endangering to a very laigt* 
extent the ultimate value. The finer tliese cracks or checks in the 
skin caused by the lye-dipping the better. In one way it is an un- 
fortunate (urcumstanc:* that makes it necessary to lye-dip for the 
liastening of the moisture evaporation from the grape, for it is at this 
stage that so mucli damage* can be done; it is an operation requiring 
much experience, but one upon whie li few definite instructions can be* 
given. One can but mention that this fine network of checks spiead 
all over the grape slioiild lie of such a nature* as to be hardly visible te> 
the nakeei eye. 

In eireler to obviate the otliei skin e-eindition kne)wn as “ case 
hardening,’’ baking, or liarelening, it is ineist nee*essary io finish the* 
fruit off in the shaele e)ji the fourth e»r fifth day, accoreling to previous 
weather conditions. This allows the elrying out ot the fruit al a 
sle)wer rat?, ami alsej preserves '.he skin condition, as the^ skin ivmains 
soft. Se> often in eating a raisin there is left in the mouth a ]»i(*ce of 
tougli, objeedionable, leather-like skin, which instead slie>uld he* se»fl 
and melting and capable of jiassing away with tlie me^aty pen tiem. A 
classification of tliis quality only obtainable eiji a connnere*ial se^ab' 
hy stacking. 

Jtaisins should never be binned; in faed, should never be stacked 
in layers en* heaps too deeply, lleiwever, the objectionable practice 
by some jiaedcers of using sucks for storage makes it imperative for 
growers to dry out their product ihorouglilv. The ideal method is 
to use sweat-boxes, and these will have to be irsed soonei- or later by 
all factories in their own interests. 
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The hest <lot ‘riiii nation of dryness in raisins Is to take a handful 
when cold and squeeze them firmly. If, wlien released, the fruit goes 
back to its original shape, showing generallv the same wrinkled condi- 
tion, it is as a rule sufficiently dry for handling; but if when released 
from such grasp it appears to be easily moulded into a new form, and 
adheres together as a mass, it is too moist for receiving. A few berries, 
if piessed tightly between the thumb and index finger, should exude 
no moisture, the inner meat appearing dry. Tn making this test one 
should always make allowance for warm fruit, for thoroughly dried 
fruit when hejited up apparently becomes too soft. If fruit is received 
too moist, it necessitates boxing in sweats before cap-stemming, as 
it is im])ossible to oavry out this o])errttion with moist fruit. When 
delivered, the peduncle and pedicels should be bone-dry. 

Owing to the fact that, unliki* ajmicois, etc., it is impossible to 
green-grade the berries before drying, the fruits slioiihl be left u])on 
the trays until the larger fiani is w'ell dried. 

/ b*.*? cn c J Brrri rs . 

Th'*re is often a coviix'iu jiroportion of bunches and loose berries 
found in groweis’ deliveries whieli aie either mouldy or diseased, as 
shown in Fig. 1 ; if present in anv large j)roT)ort ion, they (‘aiise the 
i)nlk to be classified in a lower chissification. Factory receivers should 
l)(‘ careful not to allow this trash to lx* mix(*d with any bulk consign- 
inetils he(*ause of the delet(*rious effect of mould. These ‘Slops’’ or 
skins will ])rohablv blow over the screens, hut mean loss of weight 
and increas('d cost of handling*. 

The entrance of this useb*ss material into the hulk can he easily 
(>hviat<‘d with a little (an*e by the gTower. 

During the harvesting o])era1i()ns the usual juactic'e is to start at 
one end of the vineyard, harvesting all grai)es- - good, had, and in- 
different — as if for win(‘-making. Ccmsequently. after di])})ing and 
dr\ing we have upon the trav a miscellaneous colleetioii of many 
(‘lasses of fruit, as shown on the colour charts. Definite instructions 
should he given the foreman in charge of the ])ieking crew that only 
healthy, thoroughly riT>e h arries are to he h.arve^ted, leaving the green 
hunches for harvesting lat»^r on. Th’s will nu'an going over the vine- 
yard two or three times, hut the grower will he repaid for his trouble 
by obtaining a better article. 1'be diseased lu'iries are usifidlv from 
the lower ])ortions of tlie vine, wb^^re the bundles drag upon the soil 
It is not a costly or difficult (qieration every time a picker finds one of 
these bunches, to cut the diseased or foul imrtJon away before placiim* 
the buiicb in his picking-basket. Slumld a bunch or two he missed 
in the vineyard, they may he picked out on the trays by culling. 

Streafinff aiul Sforof^e. 

Generally speaking, when handling raisins it is advantageous for 
growers to sweat or cure their fruit prior to deliverv to the packers, 
and this can best he done cither in a dosed stack, the contents of 
several trays on one, or preferably upon a loft. Many growers have 
a loft specially for this purpose, where raisins may^ be placed in 
layers not more than fi inches when partly dry. This is an excellent 
pro(*edure, providing the layer.s are not too deep Tn this condition 
Ih'^ fruit may remain for a considerable period to ‘S'ven-up” in 
moisture-(*onteut. Deliveries should take place as soon as possible 
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after drying, but fruit in storage, particularly sultanas and raisins, 
should only he luiiulled when cool. Fanners should be' disiouraged 
from storing in bags. 

Mud Floor a. 

Opportunity is again taken to einpliasiy/<> ihe fact that quality 
raisins cannot be produced on mud floors except under Yery ideal 
conditions. This is because, under unfavourable weather conditions, 
it is impossible to have pro])er control of i.lie fruit. The question is 
often raised as to whether, by the use of washing-machinery, dirty 
raisins froin mud floors could be made fit for hunian consumption. 
We give the assurance tliat it is impossible to recondition the first and 
second grade raisins by washing. Growers will find out sooner or 
later, in these days of keen (‘ompetition, that very soon packers will 
be forced by market demtinds to disregard raisins produced in this 
way, purcbasiim* only fruit produced in a clean, wholesome, and 
hygienic way. This method of production might have suited require- 
ments of fifty years ago, but to-dav the consumer’s call is for a 
])roduct prepared under tlio most wholesome and hygienic conditions. 

Splt\na Standardization. 

Colour and Qualilij Statidard.^. 

In the .standardization of sultanas, like that of raisins, considera- 
tion of quality falls under similar heads. First and foremost always 
Is appearance, generally dcuioted by the colour propcrti(‘s of the fruit. 
The want of proper standardization in sultana yjroducts is probably 
felt more keenly than in most other fruits. 

A.s to the colour dt‘sirable in dried sultanas, the grow(»r does imt 
always fully appreciate the standard that has (‘ome to be acc epted in 
the trade. The first qualitv fruit is required to be of a golden-ycdloAv 
colcur. (’’ertain sultanas in the bleached class dry almost white and 
some reddish. These may appear to be nice colours to the uninitiated, 
who are not familiar with the trade. Of course*, the fiuit will always 
have a ])()rtion of such s])eciinens, hut a real golden yellow must be 
considered as most desiralile for (juality fruit. Willi regard to the 
unbleached ])roducts, a bright cedour, is shown in Fig. 2, is reipiircd 
for an A clas.sificai‘on. 

Ti must he remember 'd that as the colour of the fresh fruit is, so 
will Ihe colour of iiie i.^.sulting dried ])roduct he. The bright yellow 
bunches will dry a desirable (*olour, while the bunches showing u 
green i.sh sheen will dry reddish or darker, as is shown in Fig. 2. No 
amount of sulphuring will alter this, and growers ^^ill tlH*refore he 
compelled, as ivith raisins, to harvest first the bright yellow hunches, 
leaving the greener bunches for a later date. 

Another all-important point in the production of a light coloured 
bleached article is the rapidity wuth which the fruit is manipulaled 
through the different processes from the time of cutiing until tlio fruit 
is sulphured. The most important stage in this manipulation is the 
period lapsing betw^een dipping and sulphuring. The rbore rapidly 
this work i.s done the better, for immediately the tissue k exposed to 
the air after dipping, darkening takes place immediafdly. In this 
connexion we would advise the roofing over wd<h palmiei,” straw', 
or rushes of that area oecnyiied by th(^ spreaders o<f fruit upon the trays 
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so as to prevent the rays of the sun ooining* into direct contact with 
tJio di])])e(l fruit. TIjo suinhur chambers should be prepared pre- 
viously, so iliat no time is lost, the freshly cut tissues receivinp^ the 
ben(‘fit of th * sul])hur-(lioxide immediately. 

It is important wlcui considering points which affect the colour 
of bleached sultanas, to remember sulphuring. We will, however, 
deal with this under a sepaiate lieading. 

WJieii dipping sullanos, do not put more than fiftv trays through 
without renewing the lye. Dirty lye aids the discoloration of 
sultanas in a very marked d egree, especially if the fjuit is not washed 
in clear waiter after dipping. 

Snlphnring, 

Oiily the golden -yellow' w^dl-bleached sam])les may be included 
in the A quality classification. Thi^ operation of sulphuring bleaches 
and fixes the colour, but, as stated above, no amount of sulphuring 
will iniprov(‘ gieen bunches which will dry to varying reddish shades, 
as shown by Fig. 2. T^n Fortunately, the majority of growers do not 
sul])hur sufficiently. Jt is advistMl to use two pounds of rock sulphur 
per hundred cubic feet in order to get the desired effect, or for a 
(‘hamlau* (1 feet high, 4 f(H‘i wi<le. and 10 f(‘(d doe]) (internal measiire- 
nientsj, wdiicb ecjuals 240 cubic feci. 5 lb. of roidc sulphur. 

firowers frecpicutly ('omplaiu about llie burning properties of 
rock sulphur. Thorough coinlmstion may be obtained provided the 
sulpliur pot is not too dee]i and narrow^ A flat plate with slightly 
raised edges is e\<‘(dlcnt, ])lacing the rock sulphur in the form of a 
small horseshoe, igniting it at both arms so that it will burn, ulti- 
mately meeding. The usual trouble is that growers use lioles in the 
floor of the sulpbiir (diamber wdiicli aie too dee]). A large iiroportirm 
of th(‘ burning' su1])hnr melts. Tbe molten lava flow^s over the burning 
and unburnt lunifis, tlnis smothering the flames. To ignite the 
sulphur, a sjiriukling of tln^ finer wood chi])s and sulphur dust, together 
with a shovelful of ashes from th<* (uigine nr boiler, will be all that is 
nec<^\ssarv. There are two oi three otin'r contrivances in use wdiich are 
also good. An ill-fitting door is not an nnmixed evil, as a little fresh 
air aids nnitcrially the thorough (‘ombustion of the charge. 

While stud ving this subject of sulphuring in conm^xion with 
(|uaHty vstandardization it is neccsKary to draw attention to uilplnn - 
(dianiher constrnclion. Many of ilie .sulphur houses now' in use are 
obsolete, and when contemplating construction, farnnus are ad^ ised to 
get in touch with Elscuburg School of Agriculture, w’hen suitable 
detailed ]>lans will be su])])lied gratis. 

The smaller the space around the trays the more effective will bo 
tbe fumes and the better the results. Apart from this important 
consideration is the ininecessarv waste of sulphur. Bv the use of 
trolley lines the w'idih from wall to wall should he only just sufficient 
to allow' passage for the trnvs. The height of the roof should be so 
that the trays will just pass into the chamber when stacked fifteen or 
sixteen in number upon the trolley. 

A further factor w'hich T)1ays a very important part in the produc- 
tion of A quality deliveries is the sT)ac^' which exists heiw’een the trays 
at the time of sulphuring. Overlapping or staggering the trays is 
uot suffndeni. Wood-rune spar< a fowj^ inches longer than the W'idlh 
of the tray are required so as to leave a s])a(!e of approximalely ] imdi 
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between eacli tray. Immediately one tray is full, before placing the 
empty tray, one s])ar is put across each end of the full trav. The 
empty tray may then be placed in position. This will ensure thorough 
sulphuring, the fumes j)enetrating to all portions of the tray. 

It is important to see that the largest bunches are broken up into 
smaller ones while spreading on the tray. Tight, large bunehes do 
not sulphur well, especially if tightly packed logether on the trays. 

S/Hn Damage, 

The same remarks as given for raisins apply to sultanas. It has 
been said that many of our })Oor-quality sultanas ai*c ])roduccd through 
overdipping, or leaving the fruit in the lye for too long a period. 
Wide-bottomed flat wire-baskets should be used, and these should 
simply be dipped in and out, the lye being made of sufficient strength 
to allow this. Do not parboil the fruit; simply allow a fine network 
of cracks to appear, hardly visible to the nakt'd ('ve. 

Skin-shattered sultanas never dry propeily, always remain sii('ky, 
and when stored iiroduce enormous clods very quicddy, besides jiicking 
up dust and dirt. 

MoistAire. 

The subject of moisture-content of sultanas is very im])ortant, and 
th<‘ remarks made regarding raisins apply equall.v in the case ot 
sultanas. 

When grading the loads for general classifi(‘ation the grader also 
examines the fruit for moisture by feeling through the sac^k or sweat- 
box generally. Sweats containing any soft, green specimens, mil- 
dewed, wet-looking ” bundles or caked berries should on no aceount 
be receiA^ed, but should be returned to the grower for treatment until 
dry; also any sweats containing bundles of tough-skinned berries 
which will not leave the stalk readily should he similarly treated. 

SJt ad V -drying and Starlxmg. 

Part-drying of sultanas in the shade is us iin])ortant in tlie case 
of both the bleacli(‘d and uuhh'a*'hed as with tlu^ raisin, if not more 
so. In fact, this is a point greatly in favour of the Australian wire- 
method of drying the unhleaehed sultana. It is impossible to obtain 
the same bright colour if the trays are ex]»osed to the sun for the total 
time of the drying period, and in the bleached quality many of the 
immediat(‘ tints between the golden and reddish would he more 
golden than reddish i'f this practice were indulged in. By utilizing 
the wire-method the berries are totally shade-dried, and it is very 
evident that this is very necessary, especially in the unhleaehed classi- 
fication. It is therefore necessary io stack the trays immediafely after 
dipjiing for a few duyvS and then expose the fruit to the sun for the 
balance of the period. This saves time in hastening the drying, the 
old idea being to stack the trays the latter portion of tlie drying 
period, which necessitated several drying days lost to the grower. 
Stacking undoubtedly plays a very large part in quality production, 
not only regarding colour requirements but also body and feel.’’ 

Meat, * 

The body requisite for an A quality classification is exhibited by 
plumpness of berry. Each sack or sweut-hox in each consignment 
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should be examined by the grader. Sultanas should be graded into 
three general quality grades in both bleached and unbleached classes, 
ris5. : — 

First. — This grade consists of plump, fully sugared, meaty 
specimens, and, generally speaking, size does not count, 
altluuigh usually this grade contains the biggest berries 

Strond. — This grade consists usually of smaller berries with a 
larger ])ercentage of shrivelled specimens, which denotes 
laek of sugar. 

Third. — Tinder this quality grade falls the remainder, and 
usually this grade lacks colour, (*ontains gritty spe<‘imeiis, 
sunburnt berries, and the usual trasli. 


Culling. 

This all-important o])eration should be done on the tray before the 
fruit is scra])ed togetlier. It is at this stage that the three different 
colours, as exhibited in Fig. 2, can easily be detected and set aside in 
separate sacks. Any blackened or diseased bunches should lie held 
ov(‘r for separate delivery. 

Siren ting. 

It is advisabhi io make delivery to the ]>a(*kers as soon as possible, 
but, failing this ju’oceduic, sultanas should nt‘ver be cured in sacks, 
but be spread in layers, as advocated for raisins, on loft floors, taking 
care that the layers are not too deej). The “ (*vening-up ’’ process is 
very necessary in the production of a reallv good article. 

* 

Stand \«D jZ v'iio.N of (’uRKA.vrs. 

(^unlitg, Sbtitnhird , and Colour. 

A disiinct classification (an Ic* inaib* between the Zante currant, 
or Oorinlh as it is called, and the ordinary Cape currant, which comes 
to ns troin some rather obscure source. There are numerous theories 
eontierniug its origin, some thinking that it is a sport from the 
Mus(uulel. There are, however, two or lhro«- differences, the most 
impoi'tant being that the average Zante bunch yields more average* 
sized, even berries, whereas the Caj) * cm rant gives a pere(*ntage of 
very large berries (Containing seeds, which spoils th“ general 
appearaiHje of the bulk. The ('ape currant also has a (listinet 
muscat flavour, wh^^*b is lacking in the Zante The Zante is a 
more tender, delicate flavoured t'ruit ; the skin of the fresh fruit 
is thin and the pul}) very sweet, with a strong flavour and 
aioma. The raisins are similaiTy aromatic au(i very sweet, 
sometinnvs semi“trans}»ai eiit, but gtuieiMlly dark violet. Tb ‘ 
skin of the (Tape curi’unt is coarser, less deliiAte in texture, but 
fairly strong in flavour. Tim ditfereine is shown in Fig. fl. Whether 
Zante or ('ajie, only dark violet iruits can be placed in an A quality 
classification. The berries should be plum]), well-dried; in fact, 
sli;;ht!y hard. In no circumstances will a perecinage of reddish 
berries or with a brownish <‘ast be allowed to enter the A (jnaiity classi- 
ti(‘ation. A good sami)le should he ])ertectly clean, without any 
l)reseu(e of stalks and ca])-stems. 
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Drying . 

In order to ^et tlio perfectly black or violet colour it is necessary 
to dry the fruit in the shade. The trays should eilber be stacked or 
else wire-frames coustruoted under cover. Tliis is tlie only way in 
which the desired black or violet (»olou!‘ can be ohiained without a 
large percentage of red berries. 

Sk in ('anditiim . 

In order to preserve the delicaie skin, the fruit is cut from the 
vine when tlioroughly ripe and placed witliout furiJc i’ treaiment upon 
the trays. The more shade that, can bo given tlio better will be the 
skin condition. 

.\foistnre. 

Currants should bo well dri(‘d. There is no danger if the currants 
are finished off on a loft until they rattle. On no account should 
currants of higli moisture-content be bagged. It should be remem- 
bered that, in order to clean and cap-stem well, currants should be as 
dry as ]yossiblo, without , however, sjioiling the ])luinpness of the berry. 
It is therefore n(‘(*essarv to delivc»r (he crop to the ])acktM’s as soofi as 
])ossible after it is dry. 

((bloured ])lates by Miss Jjansdell, Division of Dolany.) 


Dried Fruit for England : Import Regulations. 

The Minister of Health, Knglaud, has i.ssued regiilat ions, with 
effect from the 1st January, 1927, in regard to the sul])hur dioxide 
content of dried fiuil im])orted into England The n^gulations pro- 
hibit the import it ion and sale of ai ticles of food to wl)ich ]>reserva- 
tives and other s])ecified substances have betm added. Jdiev (*nij)o\ve]‘ 
officers to take such .sam])les as may he ir*cessary of consignments of 
iiKport(»d articles to which the regulations a])T)ly for the ])urpose of 
analysis and control generally of the importation of the a,rti<*les 
subject to the i*egulations. 

Included in the ^elualub* of articles affected are the nnderinen- 
tioiied. They may contain the ]m‘MU'vatives of snljihur dioxide in 
])roportions not exceeding tlie nmiiher of jviris (estimat(‘d by weight) 
T)er million as sjieeified bdow, viz.: — 

Aiticle. Paits [KM* Million. 


Ffud and fruit pulp nut dru d : — 

Rtrawbcrrirs and raspberrio.s 
Other fruit 

JJned ftud. 

Apricots, [)caehoR. nectaricos, ap{de.s, p<vii8 
Rnisins ar d sullanas 


2,000 

1,500 


2,000 

750 




Hltwlujtl Sultanas:--]. A quality irohieii ydhiw; 2. Untlesirahle colour^ pioilnctd from 
varying dei^rees of a. OiM'asod ])eriK‘s: 4 . (<'/') Lijrht goldoii, (//) Amhor 

(pnxluml from Kieen fruit), 0*) inackish brown (pnxiucod from voi\ <^!een fruitV 
5 . rnblearhed Sultanas:— («) Liurlit. (//) Medium, (<•) Dark. * ^ 




Currants' -1. y.H/iio Curiantu , I A. lan^d^lt 

t'VftjiU'Ns ami jr.w,,! Wack colour 

;',''l« l'"X<) ami um.v,.„w.as „f iCx ni, .;, l. . .f '>“«<-l'. uncl..s,r. 
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THE GREAT DROUGHT PROBLEM OP 
SOUTH AFRICA. 

VII.~A Safe Insurance in Fodder Reserves. 


Mispla(^ki) I1oj*k. 

Spkc’Ial iit lent ion wiis ^iveii by tin* Ooininis.sion lo tlie question of 
leeding by lb*‘ < ultivation ol grasses, and it states that there is not the 
l(‘ast doubi that in an adequate reserve of fodder lies a most effective 
insurance against stock losses in drought. Yet our farmers show a 
dc])loraJ)le lack of foresight in making .such j)rovisioii. Although they 
all agree that drought, bringing losses to sto(‘k through lack of grazing 
or \vat(‘r, is be ex])ected three out of every five years, they invariably 
say that they make no special provision for the dry season. Nor do 
they realize that tin* dry >ears are acdually the normal years, while those 
with adecjuate rainfall are in the minority. Instead, they cling to the 
idea that the good year is the norinal or usual one; and thus in this 
niis])laced hope they continue to overstock, and fail to provide reserves 
of fodder for the bad seasons. 

Iliere are exceptions of course, but even such farmers as do grow 
fodder are freqmmtly for<;ed to turn their hay into money, and often, 
fearing a fall in prices, they rush their accumulated fodder to market, 
ho]nng that the coming season will be favourable. Too often it is the 
reverse: the exj)ected good season turns out a bad one, while the 
anticipated slump in the market has not taken place. Indeed, owing 
to scar(;ity, there is a marked rise, and the farmers have actually to 
buy food for their animals at soaring prices. Herein is a reason 
why ensilage is highly locommended as a reserve for drought times. 
While it. keeps good indefinitely in the silo, it goes bad shortly after 
renuival therefrom, and must, therefore, if at all, be consumed on the 
spot . 

Tin: Reseuvk Taddock. 

If the farmer would only realize tin* truth of what he admits, that 
drought conditions aie to be regularly^ expected, it will be a step in 
the right direction. He will tlien surely provide against the season 
of scarcity. Thu first and sijnplest of fodder reserves is that of the 
“ spare-camp ’’ oj* reserve paddock. A further wise precaution is a 
discreetly sto(;ked farjn. This plan is appli(*able to all farms, but 
particularly those having a low rainfall and little chant'e for irrigation. 

The Seed Camp. 

There are many farmers who think that the present-day conditions 
that prevail in the Karroo are what tliey always have been. This is 
not s(» : they are worse. In general the individual Karroo bushes 
are old : they have gnarled, stunted, and distorted stems, a dense 
growth of short twiggy branches, and a deep root system. The 
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scarcity of seedlings, and especially of young plants, is most note- 
worthy, and points to the fact that Karroo bushes are not regenerat- 
ing fast under present conditions. The example of a well-known 
farmer on the border of the Somerset East and Jansenville Districts, 
who is alive to the position, is given to other farmers similarly 
situated. This farmer has established what he calls a seed camp,’’ 
a small area to which access is possible only by climbing over or 
through a wire fence. Here, year in and year out, the veld is 
untouched by stock, and thus the various plants have the fullest 
opportunity of growing naturally and producing seed. And from 
this area spread the seeds of the palatable plants to other parts of the 
farm. The Commission recommends, as a matter of general interest 
and educative value, that every Karroo farmer should have at least 
one “ seed camp ” on his farm. One morgen, or even less, would be 
sufficient, and it should )>e enclosed so as to make it impossible to 
drive stock into it. 


Hay from Veld (trass. 

A second method of creating a fodder reserve is to make hay 
from veld grass. This, of course, is practicable on a large scale only 
in the grassveld, provided machinery can be used. Many farmers 
stated that the cost of such machinery wliich, moreover, stood idle 
for a large portion of the year, deterred them from the practi(‘e. 
On the other hand, the scythe costs little, but is iiot to be despised as 
a mowing implement when labour is uvailalde. 

(htops FOR Fodder. 

To grow artificial ’’ fodder (trops is a third method of piovidiiig 
tor the time of dearth. Here rainfall, temperature, irrigation possi- 
bilities, purpose for which feeding is needed, and vso on, must be 
considered. A large variety of crops is at the command of the 
farmer. There is, for examide, the Mesquite bean, a iree w'hicdi 
furnishes valuable fodder, grow’s rapidly under extremely arid condi- 
tions, and, owing to its formidable thorns, does not require protec- 
tion from stock. Then there is lucerne, the king of fodder plants, 
which requires good and deep soil for the best results as well as a 
bountiful water supply. Rye is hardy, does well even on poor 
soils, and furnishes excellent winter grazing where there is winter 
rain, where autumn rains are sufficient, or where irrigation is possible. 
Emmer wheat falls more or less into the same class as rye. Of 
grasses, Paspalum thrives even on sour soils; Kikuyu tolerates a 
moderate amount of brak, and furnishes exc^ellent fodder, but is 
nipped by frost in winter; Sudan grass, a species of sorghum, is a 
flee grower, and gives a fairly good hay or ensilage when properly 
treated. Maize can be grown for grain in all parts where the rain- 
fall is favourable, both as to season and quantity ; the stalks remain- 
ing after the cobs have been removed furnish excellent and palatable 
roughage, especially if they are cut off and stacked. Maize, more- 
over, is the king of ensilage crops, and can be giDwn for this purpose 
in many parts where the rainy season is too late for growing it for 
grain. Besides these there are the American aloe (Agava awericana) 
and the prickly pear, of which there are spineless varieties. Both 
Ihese grow well in dry climates, and are frost-resistant. Unless 
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looked after like other crops, these cultures cannot be counted on io 
make rapid f?rowth; especially does this apply to the aloe, but both 
have the advantag‘e over other crops that they are available for fodder 
purposes at anv time, and are, therefore, pre-eminently a stand-by in 
iiines of drought. 

Many stock farmers have gone in for and derived benefit from 
imported fodder shrubs, gruvsses, and so on; but too little attention, 
from a stoch-feeding point of view, lias been devoted to indigenous 
varieties. However, invesiigaiions into the feeding value and other 
properties of our own South Afric*an fodder plants are proceeding, 
Avhile private individuals have started “ Karroo gardens with a 
view ultimately to establishing the best varieties on the veld where 
only useless sjiecies now grow. If this objective be attained, it is 
obvious that the stock-carrying capacity of such veld will be 
iiH'reased. (’oiitiolled grazing will also probably result, and with it 
the re-estahlishment of the vegetal cover and the letai’ding or stopping 
of soil erosion. 

I)in)U(;nT-KEsisTANT FonoEii Plants of all Kinds. 

Keference is made by the romniission to our various drought- 
resistant and edible native plants, such as appelbos, hrosdoring, 
beesbos, driedoring, gemsbok bean, etc., and the report (*ontains lists 
of these and information on their properties, habits, i^tc. Certain 
details are also given in regard to several of the exotic drought- 
resisting fodder plants that have been imported and experimented 
with, such as the Atnerican aloe, the Carol) tree, the Mesquite, the 
soap weed, etc. A paragraf)h is also devoted to certain grasses, both 
exotic and indigenous, siicli as Marram grass, Napier fodder grass, 
.Molasses, Peniiiset urns, Natal grass, etc. Valuable hints are given 
in regaid to these various plants. In additioiL the report contains 
a com])r(»hensi ve series of maps, which indicatt* llie agricultural and 
pastoral iiulustry of the Hiiioii better than anytliing hitherto 
pii])lished. Altogether, the ( \)mmissi()ii strongly urges the study of 
th(' ])ruicij)al Karroo and other indigenous ])laiits, with a view" to 
improving and spreading thoM' that are useful and to restiicting the 
s])ieiHl of those that art* ns(‘less oi* noxious, sinet*, ow’ing to limitations 
of rainfall, it is highly desirable that the veld should (‘onsist, as far 
as possible, of fodder plants (Uily, and, iurther, only of those fodder 
plants whose etfi( iene> in using rainfall is high. It recommends that 
(Very endeavoui* be maile to impioxe on indigenous spet'ies rather 
than, as ai)pears io havt* been the euslom in the past, to look 
exclusively to exotics for luMtermeiit. 

A (tap to he itunx^Ei). 

Mention has already been made of tin* sto(‘k farmer who, 
perlia})s presvsed for cavsli, has sold his fodder ami then found the need 
of it when the dry season has overtaken him. Usually, however, 
w here stock losses are heaviest in drought, crops are not easily grown 
owing to want of sufficient or favourable rain. Even wdien the crop- 
raising c.apacity of the farm has been fully developed, it may be 
impossible to ac(*uinulate a- reserve sutticieni to feed all the stoek 
through all droughts, especially if the latter follow^ one another 
(‘losely. There are stock farmers who are able to, and do, provide 
3a 
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Niifficient fodder for drought times, but generally the farmer who can 
produce fodder for stock is not the stock farmer, and there is no 
organization knitting together the interests of these two main 
branches of farming. A good season for the stock farmer means a 
glutted fodder market, while a really bad drought so puts up the 
price of fodder that its purchase to save ordinary stock is out of the 
question. Again, while the stock farmer will perhaps store fodder 
which he has grown himself, he does not purchase it against future 
droughts, nor will the other farmer produce fodder in years of i>lenty 
with the hope of selling it to ihe stock farmer in the time of drought. 
The crop producer does Jiot consider Ihe stock farmer a possible 
customer; insi-ead he looks rather io export to solve his market difti- 
culties. Yet the gap now existing between these two (lasses should 
be bridged. 

A Fodder Bank. 

Unless something is done io bring the inteiesis of both classes 
into line, it is likely ihat the crop producer will (‘oniinuc as at 
present. The solution of the difticulty lies in the establishment of 
what is named a ‘‘ Fodder Bank.*’ Alternations between famine and 
plenty have for ages been experiem^ed in Africa. In Biblical iiinivs 
special steps were taken to tide the people through the lean years, 
steps which, with but little amendment, could be applied to our own 
farming industry to-day. In Genesis it is written : Let Bharaoli 

. . . appoint officers over the land, and take up the fifth i)art (»f 

the land of Egypt in the vseven plenteous yeais. And let them 
gather all the food of those good years that (*ome, and lay up (‘orn 
under the hand of Pharaoh, and let them kcn^i) food in Ihe cities. 
And that food shall be for store to the land against ihe s(*ven yeais 
of famine, which shall be in the land of Egypt: that tlio land perish 
not through the famine.” 

A Lesson from the Bibee. 

This (luotation is a good jiiclure of the type of organization tin? 
fodder bank would be, the underlying principle of whicih is simply 
the accumulation of fodder during good years and holding it in bond 
until the next drought, wdien the bank would wsell to the stock farmer 
at a basic price, plus interest and other charges. Such jirice would 
certainly be much lower than the famine prices now paid, because 
there would be no scarcity. Once a reasonable price is avssured the 
crop-raiser, he will doubtless find it advantageous to produce more 
fodder than at present. Whether the country is ripe for the institu- 
tion of a fodder bank or otheu* eipii valent organization, the Com- 
niivSsioTi does not say, but it finds that such an institution is neieeled, 
even as in the days of Pharaoh, and that the State should take ihe^ lead 
and discover the Joseph necessary for the organization of such a 
venture. 


Tdk History of the Vegetation . 

A complicated but highly interesting matter that imjnessed the 
Commission was the study of succession in plant communitic^s ; that 
is, the indi(;ation of the prog’ress or otherwise of the veld as shown in 
the presence of certain plants. Given very favourable climatic condi- 
tions, Professor Bews records that our onward progress takes place 
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in the following order; — (1) Wire grusn grassveld; (2) rooigras grass- 
veld; (3) iamboekie grass grassveld ; (4) senib ; (5) low forest; 

(b) high forest. This lueans that grassveld in which wire grass is 
doniinani is a more jirimitive type than grassveld in which rooigras 
is dominant, and so on. Thus, if wire grass becomes dominant where 
rooigras had been sui)reme, retrogression has taken place, denoting 
less favourable elimatic (conditions; if, therefore, the proportion of 
wire grass (which includes varieties locally known as steekgras) is 
iiHueasing, it would be an indication ihat there is over-sto(;king, and 
so of retrogression. 

^riiis indicator has been observed in other (ountries. Tn Aniej ica 
the spread of prickly pear in grassveld is a warning of overstocking, 
and ihis, no doubi, is true also in South Africa. Now, the Karroo 
veld contains types much more primitive than wire grasses. If, 
therefore, in Karroo veld the proportion of grasses increases, better 
conditions are indmated, but if inedible or unliked growtlis, such as 
bitbu*bos, are (‘rowding out, vsay, the true sheep Karroo busJi, then it 
is a sure sign that overslocking has become a dee])-rooted practice. If 
iamboekie grass increases in rooigrass grassv(dd, it is an indicator of 
progress, of increasingly favourable cdimatic factors; yet to a stock 
farmer this would seem retrogression, for the ix)oigras is tlie more 
valuable of the two. 1'he farmer should therefore stock more heavily 
or take other means (occasional burning is immtioned) to cause 
retrogression. 

It will be evident that a study of ])lant siuajejssion holds 
tremendous pra(‘ticable possibilities applicable to the South Afri(*an 
V(*ld. 

A KrusT Prin('ii»lk. 

As a ivsult of very close (*onsideration of tlie position generally, 
the (^)nimission makes the recommendat ion that farmers should pro- 
vide such fodder reserves as may be possible under existing condi- 
tions. It gives in the rejmrt pra(*tical advice on tlie subje(*t. Jt is 
a matt(M‘ indeed that is constnntlv being urged by the State, and one, 
i;. is trusted, that will sjieedily he iwognized by stock farmers as a 
tirst ])rinci])le in animal husbandry in South Africa. 

(NorK.- For further (bdails i’(»ad (Uiapter XXXIV of tin' Fin.al 
Rc'port of the Drought I n vc'st igat ion Commission.) 

( /o roni nnu'd .) 


Fruit Export, South-West Africa. 

]{y pro(‘lamat ion in the (rorertn/icNf (jacetfr^ the Mandatoiy 
IVrritory of South-West Africa is exempted from the Fruit Export 
Act, No. 17 of 1914, which governs the export of fruit to countries 
oversea. 
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THE CULTURE, PICKING, PACKING, AND 
SHIPMENT OP TABLE GRAPES. 


Hy .1. T)K Vii.LiEKS, B.A., Pli.l)., HeseJUcJi 

Physiologist in liorticiiHure, EJsoiihur^* School of A^ricnl i ure. 


iNTKODlurnoN. 

In this chuiiter'*' the writer intends ^^ivinj^* a short survey of the 
most essential iJoints the producer should bear in mind, if he wislies 
to be a successful competitor in the industry and make his metliods 
of production and markeling economically sound. Tii ibis dis(*ussi(m 
fundamental principles alone in so far as they affect ilie indusiry aie 
considered, without g*iving* a definite and detaih‘d set of rules 1o be 
strictly folloAved. For this purpose the ustdul ir)fonna<ion derived 
from (^lapters I- VI IT is made full use of, and in ihis sense ))oinls io 
the practi(‘al value of such laboratory e\])erinK‘nis. 

Locality. 

(leneral. — Though grai)es are gTOwn in all four Ib’ovima's of ihe 
Union, by far the major poriion is produ(*ed in ilie sr)u<]|-^v (vstein 
districts of ihe Cape Province. CUinati(‘ factois have in Iln‘ main 
determined the localization of viticulture to this paii of the Union, 
and the ideal weather and soil conditions which exist for grapt' 
production have made the industry of prinn* im])oiian(*e to tliis 
se(d.ion of the community. 

At present viticulture is chiefly practised in the following' 
localities: — Coiistantia, Siellenbosch, Paarl, Malmesbury, 'riilbagh, 
Cere.H, Montagu, Pob(*rtson, Wor<‘evster, and (iraaff'-lLdnet . Kach of 
these areas has its particular and charact(‘risti(! climatic conditions 
during ihe different seasons of the year. I'or (‘xample, Constant ia, 
vineyards experience the sea and <*oastal inflinmce to a marked degree, 
whereas Robertson and Worcester again an* typically inland districts. 
Intermediate between these two (*xtrenies aje Stellenbosch and Paarl. 

Rain , — In most of the south-western divstricts the ]*ainfall is 
abundant — 20-d0 ijiches per annum, though in tin* Worcest«‘r and 
Robertson districts the rainfall does not always reach 15 inches ami 
summer irrigation is, therefore, a (‘onnnon practice of the viti- 
culturist. Rain acts deleteriously on tal)le grapes, although a light 
rain during the early summer months may stimulate sap movement 

* This chapter is extracted from a comprehensive pajer iiy Dr. D(‘ Villiers, entitled 
“ Physiological Studies of the Grape,” which the Department proposes to publish as a 
Science Bulletin. The extract now published should be read in c-onjunction with the report 
(also published in this issue of the Journal^ by Mr. Van Niekcrk, the Government Viticul- 
turist, on certain experiments carried out last season in regard to the wastage in export 
grapes. — EniTOit, 
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ill tlie vino, and by caiisini^* swellin^^ of ilie fi iiits, aid in the produc- 
tion of larf 4 *e-sizod berries. Jn general, however, localities 
experiencing suinnier rains should be avoided. 

Ripennuj Period , — Even in such a (iomparatively small area as 
that io which grape-growing is (*onfined, there are marked differences 
in the ripening period of the fruit. The Paarl and Malmesbury 
districts are no doubt tJie fiist to market grapes. Tulbagh is somewhat 
later, whereas Constant ia and Worcester, Ceres, etc., have their 
grapes ripening towards the end of February, the vintage taking- 
place during March. 

Where grapes ripen very late in the season there is the danger 
that autumnal rains may spoil the crop, or at least handic-ap the 
])roduction of raisins. In choosing* a locality this should be borne 
in mind, especially where grapes are gi'own for export, and early 
ripening varieties should be selected in such areas. 

TemperaUtre, — It is only in the inland districts mentioned above 
and those having high altitude that there is danger of spring frosts. 
In summer time these ar(*as generally have high temperatures during 
the day, but the nights are cool, ami dew is often heavy; whereas 
in pla(‘es like Jhunl, while the temperature also rises to a high degree 
<luring th(* day, 1(14^^ F., the humidity only oc(*asionally 

rea(‘hes 100 per cent, duiing the night, and dew deposit during the 
night is, therefon*, less common. 

Where spring frosts (xa-ur, judicious pruning may prove of help — 
late jiruning will cause a deday in spnmting and liem^e the vine may 
escape the frosts of spring. liUter varieties will also be found more 
suitable as their young shoots will generally appear after the spring 
t]‘osts. These young giowths of spring have a h)w cell sap concen- 
tration and are, thereff)re, r(*adily affected ])y low temperatures. 

Temperature and rainfall are no doubt the deteiiniiiing factot-s 
in grape culture. Though there are some varieties whi(‘h get badly 
sci>rc1ied during very hot days, the teniperature of temperate and 
sub-t ro])i(-al regions hardly ever reaclu»s a degree high e!U)Ugh to 
aftVet the cro]) injuriously. 

Low tempmatuic* is most often the limiting factor. European 
wjiters have re])eatedly remarked on the influence of temperature 
on the growth and jiroduction of the vine. Most of tliem con- 
sider that the jnean tem])(‘rature of the growing season must be at 
least 59^ F. and of the summer (>oO .(;70 y produce viuifora 
grapes, liesides a warm summer, a mild autumn free from eontinued 
low ttuiiperature is necessary. 

At ('Unsiantia instances were observed where a brief spell of cool 
weather has markedly rctaided the ripening of Kai'^iti Elam*. Low 
temperature ^’s a stimulus in so far as the root pressure, (‘onsecpient 
sap movement, and general growth }>rocesses are letarded. The 
retarded ripening indicates a slow recovery to the normal under the 
favourable conditions of ^\armtli applie<l after the low tejuperalure 
stimulus. 

Ileal requirements foi* gra]>es during the glowing season can be 
understood best from European exjieriences, sim*e the tliinat<dogy 
of this fruit has been studied most extensively lliere. Along the 
doubtt'ul zone of gi‘ap(‘-growing tlu» careful seleetion of site is 
emphasized. 
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Humidity . — Humidity may also prove a limiting’ factor in grape 
culture. High moisture-content of the air favours fungous diseases. 
For example, Oidium and Anthracnose are prevalent in the Constantia 
vineyards. 

In such areas thert* is also an increase in leaf surface, and the 
fruit often shows a russeting eft'ecd. This russet ing may be ac(*om- 
panied by cracking and malformation of the fruit, resulting in 
considerable loss. It has been noted that (iork pustules are often 
developed on the pedicels as well as on the fruit under such atmo- 
spheric conditions. I^he cork generally starts to develop under the 
stomata. 

High humidity effects seemed to be caused ])rimajily by a 
decreased light supply, and the interception of light by wabu* vapour 
may explain many of the local differences noted in grape culture. 

Situation , — Avoiding low lying valleys for grapt^-growing may 
in part be due to high humidity. The best quality graj)es are giown 
on the slopes of hills. A north-south or a north-east sloj)e is to lx* 
re(‘.omm ended. V'alleys, though they yield larger crops of grapes than 
similar areas on hill-sides, must yield the palm of quality to the warm 
soil of the slopes. Espe(‘-ially in table-grape ( ulture, the grower must 
be jnepared to sacrifice (juantity for tjualily. (^>loi‘ation and skiji 
development, besides other (jualitics \vhi(‘h characterize a good 
marketable product, are ])eculiar to grapes grown on the slopes. 

Colour of the (trace. 

The colour of the berry primarily determines its attractiveness, 
and it should be the aim and objecd of the grower to have the (‘oloured 
varieties of his grapes the darkest shade of their (*haracteristic (‘olours 
when mature and ready for ex])ort. There aie several factcus con- 
cerned in the pigment developjiient of grap(\s. As yet those factors 
which have dominating influence have not been definitely determinexl. 

Preliminary experiments and observations, however, have shown 
that (a) (jertain varieties, like Red Hanepoot, develop much bette)* 
colours in the (k)nstantia area than they do at smdi ])laces as Paarl ; 
(6) dark cohnired grapes like (xros (kdman colour up well in both 
localities; (c) aeration, i.e. a good supply of oxygen, is essential for 
colour development, as oxidation by the enzyme oxidase is one of 
the processes of normal pigmentation; {d) light does not seem essential 
for all varieties as regard (*olour development. The effect of light 
needs further ijivest igaiion ; (v) acidity changes result in corre- 
sponding changes in pigment, and various shades of (jolour may be 
obtained by varying the acidity; (/) in the writer’s estimatioji 
nutrition, and hence such factors as soil, fertilizers, etc., are most 
important. At pr<*sent it seems that curtain mineral constituents are 
<*ssential foi* pigment foiniation and that, the shade of (‘olour varies 
])rimarily witli a(‘idity. 

PnOPACilATION and CuLTURF. 

Soil . — Most of the soils on which our vi»ies thrive have been 
formed from sandstone, granite, and shales. Of th(‘se, decom])osed 
granite, such as occur on the slope of J^aarl Mountain, furnishes the 
best soils. 
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Almost any soil, howevtn*, which does not hold excess of water 
or is not tainted with alkali Mdll do for the vine, although the ])lant 
appreciates good deep soil. Of course the economic question of ease 
of cultivation enters into tlie choice of soil for ihe grape, but its 
claims are obvious and need not be enlarged upon. 

Vnrictu’s . — In planting grapes in doubtful situations much 
deptuids on Ihe choi(je of the proper varieties. In })laces like Paarl, 
where ihe iemperaturc in summer often reacdies a high degiee, as 
has been pointed out above, varieties liable io scorcliing, such as 
Flaming lokai, should be eliminated, and in such areas the dark 
coloured varielies are best, whereas iliose varieties, su(*h as Tied 
llanepoot and Plaining Tokai, which avssume a red or violet (*olour 
when ripe, are best cultivated in localities like Constantia, where 
Iiighest development of their colour takes place. 

Varieties should also be selected which have diifeient rii)ening 
peiiods, i.e. the exporter should have grapes ripening (1) early in 
the season, (2) in mid-season, and 0\) late in the season. In this 
way more or l<‘ss continuous harvesting (‘an take pla(*e for six, seven, 
or more weeks, without having to handle excessive consignments 
within a limited period. In cultural pra(*tice, esp(‘cially with respect 
to thinning of grajics, it is also advisable to have grai)es maturing at 
diftenmt times. 

Vines sjirouting after the spring frosts and maturing their 
fruit before the autumnal rains are to be preferred. 

N/oc/,-. — All grapes should be grafted on I’hylloxtua-resistancc* 
stocks. These Aimum'an st(K*ks Avill not appre(‘iably atf(M‘t the ty]K» 
or amount of crop, ])rovid(‘d proper (‘ultural practices aie (unployed. 
In fa(‘t, b.\ intelligent selection of stocks d(‘cided advantages may 
I)(* gained, (‘specially with resp(‘ct to increased vigour of growth and 
[iroduction. It is advisable to consider the type of soil and its \\ater 
relatiorns befoie deciding on any particular stock. 

The susceptibility of Riparia and the immurn'ty of RNpesiris 
stocks to drought have been attributed to the shallow roots of the 
former and the deeply penetrating roots of the latter. In poorly 
drained soils where the water table may rise and remain high for 
a fairly long period, the.se same peculiarities tend to n^verse the 
ord(u* of suitability. 

Congenialitv between stock and S(‘ion is of course an important 
consideration. It has been stated that in some cases rourf none 
in the grape may be trac(‘d to grafting, and is due to a kind of 
physiologi(‘al trouble induced by osmotic (*hanges caused by the 
union of jdants of different chemical functional capacities. 

Various influences of slock on scion and vice versa hav(‘ b(*en 
noted, but most of these may be exidained by consid(U’ing the change 
in vigour resulting from the union of different stocks and scions as 
producing such effects. This action on vigour may be direct when 
the two parts of the graft are congenial and make a g‘ood union, 
or it may be indirect when there is poor affinity between stock and 
scion and ihe union is poor. 

It would be beyond the scope of this paper to enter into the 
different methods of manuring, cultivation, pruning, etc. A few 
points may, however, be noted in this connexion. 
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Pruning , — Though a lar^e propoj'lion of the ^-rapes which are 
shix)ped from California are grown on short-pruned vines, in Souih 
Africa irellising of the vine has been found tlie host practice for 
producing grapes with the desired qualities. Hie rows are generally 
eight feet ajiart, and the distaiice between individual vines may vary 
anywhere between four to eighteen feet, depending on the type' of 
growth of the particnilar variety. 

Winter pruning may be done — at least in frostless localities 
and with varieties which set tlieir fruit well — at any time when the 
vines are without leaves. Where spring frosts art^ common, such 
as in the Warm Jhikkeveld area, pruning should be delayed until 
the buds begin to swell, because late pruning also delays tlie blossom- 
ing, though somewhat less than it does the time of sprouting. 

Whatever type of winter pruning is adopted, careful summer 
pruning, su(^kering, and topping are necessary for the best results. 

Summer jnaining, if done early enough, i.e. wliile the growth 
is still soft at the point of removal, will induce the gjowth of lattuals 
and will shade and improve the fruit, and at the same time thicken 
the growth of the main cane, and strengthen its connexion with the 
spur. The first summer pruning should be done sooti after blooming. 

AVheu vines an* pruned too late in the season, tlnm the removal of' 
the leaves, the food factory of tin* vine, often seriously checks growtli, 
and in hot regions induces sun-burn, whereas wlnm the shoots art' 
pruned when young the food materials that would have gone iwio 
that shoot are diverted t^> tlie shoots whieh rtunain, and I he vigour 
and size of the latter are consequently increased. 

Over-pruning reduces the crop and tlie energies of the jilani ar(‘ 
larg’cly used in excessive wood growth. Ilnder-pruniug jiermirs th(‘ 
plant to over-hear, resulting in too many (dusters, undersized berries 
of inferior quality, and the weakening of the vine itvself, so that 
succeeding crops will be reduced in size and the life of the plant 
shortened. Pruning is thus an excellent measure for regulating the 
amount of growth and type of grape prudm*.ed. 

Tlie type of product may be furtlier modified by the process of 
thinning the grajie in its immature stage, and for export this becoim*s 
an essential treatment. 

Thinning , — The market demands a moderafely sized biinclr, 1-2 
lb., with large uniform and well-c'oloured berries. The jirocess of 
tbiiming of the immature grape is an excellent means of' making 
the mature prodmd attain and acquire some of tlu'se ({ualities. 

The first thinning takes place very early in the season. At 
this time a vei*>^ large percentage of the beriies are removcul, 40 to 
00 per cent. Special attention should he given to the ahafie of the 
bunch; heavy wshoulders should be cut off, as also long tapering ends. 
It is best to remove all surplus bunches very early as they will 
compete with those grapes which are on th(^ vsame vine and are 
intended for export. In this industry the grower must be prepared 
to saerifice (|uaniity for quality, and the capaeity of the vine to 
mature a eertain {iiuount of produ(‘e with the desired (jualities is 
limited to a certain maximum. 

In the sc'cond thinning the distribution of the berries should 
receive primary consideration. This is the time the hunch is moulded, 
hence only skilled labour should bo employed. 
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A tliirfl is ofioii liecessary to leiuove undesirable berries, 

siifb as extra small ones and iliose wbi(d) have become scorched. 

Harvesting , — No d(*fi?ute and reliable criterion havS as yet been 
postulated as regards the right stage when grapes are in optiimnn 
eojidilion for harvesting, i.e. io pi<*k grapes when they have maxi- 
mum keej)ing (piality and good colour and flavour. 

Various chemical analyses of Ihe different stages of the maturing 
grape have been made by several invest igator>. As yet it has Jiot 
been ])ossib]e to use sucli information as a basis for a simple and 
leliable lest, which the gTower can use io delermine the stage of 
ripeness of Ihe fruit. Tlie criteria commonly in use at present are 
siz(* of bei ry, its c-olour, and sugar-content . These are, however, 
soinewliat unsatisfactory, though tlio sugar-coiitent test has some 
value. 

It. hjus been observed that grapes undeigo a definite set (»f 
Hm‘t nations in turgidity during maturation, and this fact seems to 
suggest a practi(*al test, k'rom a few preliminary e\])eriments it was 
found that the finu, hard berry, when green, loses its turgidity at 
till* time uh(‘n rapid swelling takes place: then follows a period when 
the fiuil liecomes and stays firm for a wiiile. This latter period has 
tlius far been found to be the best periml to jiick grapes for shipment, 
1’his hiinness dinunisht‘s after a time, and, though the fruit may 
appear in excellent condition, juai’keting of grap(*s at this stage 
ot their life' is spi'culat ive, sima^ tlu*y geneiallv have a jxxu keejiing 
(piality, and the b(*rries show a tendency to sever r(*adily fiom the 
bumdi. 

IfivST Time of the Day to Harvest (thares. 

As yet the farmer considers only two factors when he decides 
what time of tlie day he is going to pick his grapes: (1) He generally 
attempts not to pick grayies diiring the hottest part of the day, but 
(12) starts operations as soon as tin* dew is off the fruit. 

Experiments conducted in this connexion have shown that the 
i<lea] time to pick grajies is at thermal noon, i.e. between 1.30 and 
2.30 p.m. At this time of the day the relative humidity generally 
lias its minimum value and so has root pressure, while the terapera- 
tuie is at its maximum. That is, at thermal noon of every tweni v-four- 
houi* p(*riod the grapi* is not only receiving the lowest, supply of 
nutiient (low root pr(*ssureb but loss of moisture is at its maximum 
(liigli temperature and humidity) ; these factors have a resultant 
effect of causing minimum turgidity of the berry at this time of the 
ilay, and the fruit is, tht*refore, in optimum condition for harvesting. 
It must be borne in mind that the lower the turgidity of the fruit 
the greater elasticity of movement of the pedicel is possible without 
causing rupture at the point of attachment with the berry. Further- 
more, the period of wilting of grapes picked in such a condition will 
be appreciably shorter. As yet the deleterious effects on the fjiiit, 
resulting from harvesting grapes during the hottest part of Ihe 
day, have not been observed, though the blotches appearing on 
the skin of Waltham Cross and Ilosaki may be one of such results. 

Wilting. 

The more hardy varieties wu’th their tough skins have a very low 
rate of transpiration and lose moisture very slowly. In the case of 
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such varieties it is advisable to prolong the wilting period somewhat. 
The grapes are often packed immediately after picking, since their 
resistant skins and firm pedicel attachment lower the risk of injury 
markedly. Wilting, however, is recommended for all varieties. 

Wilting is especially necessary for the more tender grape 
varieties, and the period will vary with the humidity and temperature 
in the packing shed wliere the grapes are spread out in trays. 
Ventilation markedly accelerates the loss of jnoisture from the fruit. 
The period grapes are thus left afier harvesting before packing will 
also vary with the particular variety; and even the locality where 
grown should be considered. Forty-eight hours may be considered a 
minimum period. 

Rain lowers temperature and increases humidity, thus dimin- 
ishing the rale of transpii'ation. Root pressure is increased by rail) 
or irrigation; and all these factors combine to jiroduce a highly 
inflated or turgid berry — a most undesirable product for expori. 
Harvesting should, therefore, be delayed after rain or irrigation and 
the period of wilting in the packing shed prolonged. 

The effect of rain or irrigation will vary with (a) the variety 
and its maturity, (h) type of soil. 

As the grape develops lignification and toughening of the 
skin take place. The elasticity of the skin diminishes, and wlien the 
roots of the vine are irrigated and the fruit receives an increased 
supply of nutrients the berry becomes inflated and the skin is in 
high tension. Grapes like Gros Colman with a thick inelastic skin 
readily give wa.y under the strain and buist. Other varieties witli 
more elastic skins like Hanepoot, as also the immature berries, only 
expand. 

Irrigation also acts deleteriously on the inherent keeping quality 
of many varieties of grapes. Varieties like Hanepoot acquire a 
higher degree of succulence w’ith a consequent loss of fleshiness/' 
which latter characteristic is so essential to a good shipping grape. 
Some varieties, however, can be irrigated and yet be exported profit- 
ably; as examples Barlinka, Waltham Cross, and Ilosaki may be 
quoted. 

In a well-drained soil the excess moisture readily disappears. 
The rise of sap in the vine is thus only temporarily stimulated, and 
there is thus less possibility for causing high inflation or bursting 
berries. Recovery to the nornial condition is rapid within a few days. 

Where the soil has a high retentive power for moisture, the 
effect is intensified by the consequent prolonged stimulation of sap 
movement. In such cases berries often rupture, and recovery to 
the original degree of turgidity is slow. Harvesting of grapes have, 
therefore, to be delayed often for eight days or more. 

In dry and fairly hot climates loss of moisture from the fruit 
is comparatively rapid, and in such cases grapes may be harvested 
two or three days after a rain, though four of five days may involve 
less risk. 

Packing. 

Each farmer has his own method of trimming, wrapping, and 
packing grapes, and he is tardy to accept novel meibods as substitutes 
for those horn of muny years of experience. No attempt will here 
he made to lay down any hard and fast set of rules — before this 
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can be done much more investigation will have to be carried out. 

A few suggestions based on various experiments carried out may, 
however, help the farmer to obtain an insight into the fundamental 
principles of packing. 

Time to Pack , — After the grapes have been allowed to wilt to the 
desired extent, they may then receive their final trimming to give 
tlie necessary attractiveness, looseness, and uniformity to Ihe bunch. 

Tacking should be in the morning, if possible, not so much 
because the grapes aie tlien cool, but when grapes are wrapped 
in paper at this time of the day, the atmosphere between the fruit 
and the paper will contain less moisture than in the hotter part of 
the day. When the grai>es are then placed in the cool chambers 
the sudden low temperature will cause less moisture to condense 
on the fruit. 

As regards wrapjnng grapes, two prevalent methods may be 
quoted ; {a) The open pack, and (/>) the closed pack. It is commonly 
held that the partition of paper between adjacent bunches keeps 
infeciion confined to the afiected area and does not allow neigh- 
bouring bunches to become infected. It has been shown that fungous 
infection does not generally take place if the skin of the fruit is 
sound. Besides, fungus spores occur in abundance within each 
wrapper, so that any abrasion of the skin w’ill readily become infected 
with rot organisms. Paper does not, therefore, serve the purpose 
of confining fungus decay. It is only Avhen grapes become badly 
decayed that the floAv of sap from the collapsing berries to adjacent 
bunches may be somewhat cheeked and in such cases paper would 
have a protecting influence, because the sap wdll produce points of 
weakness in the skins of healthy fruit, especially where two berries 
are in contact, and thus facilitate infection. 

Many experiments were carried out to determine the effect of the 
t^vo methods of packing on the keeping quality of grapes. These 
tests were imule with grapes kept (a) at rooni-temi)erature and (b) at 

V. The specimens examined at room-temperature w^ere also kept 
at different humidities t-o see how’ far the moisture-content of the air 
affects the life of the fruit. 

To minimize the comparatively large experimental error involved 
ill such typovS of investigation nearly half a ton of grapes was used. 

In the room-temperature experiments ihe open pack method 
was found to be somewdiat better than the closed pack, but the 
grapes not wrapped at all kepi best. At 35® P. the open pack was 
also found to he better than the closed paede, though the diff'erences 
were smaller, and grapes completely wrapped often gave very good 
results. 

The argument is thus far in favour of the open pack, though 
where thin and porous wrapping papers are employed the (dosed 
pack may be as good. 

When the atmosphere is moist there is danger that drops of 
moisture will c^ondense on the fruit and ae.t as points of fungous 
iiKunilation. A moderate humidity — 60 ptu* cent, for room-temiiera- 
ture and 80-85 per cent, for the cold storage chambers — may be 
recommended. 

In these experiments the effect of handling grapes was also 
tested. Butudies of grapes were w^rupped (a) carefully, (h) moi*e ov 
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less carelessly, and the wrappers were then removed to eliminate 
any effects of the wrapping-paper itself. Samples treated as above 
were compared with fruit not handled in the wrapping process. The 
handling of grapes markedly reduced the keeping quality, and unless 
great ( are was taken in wrapping the product would have had a poor 
marketing value. 

It may be recommended here that, in wrapping grapes, the best 
prcw^edure would be that at present employed by some of the Constantia 
farmers. The bunch is placed in the centre of the paper sheet and 
the paper enveloped around jihe buu(*li while the laiter remains 
stationary. The common practice of placing the bunch on one end 
of the sheet and rolling the bunch until con^pletely wrapped should 
be avoided. 

Type of Wrappiny Paper . — As yet oj)ly the ‘‘ Siilphite wrap- 
ping paper imported from Sweden has been iested out. It combines 
most of the desirable qualities which (diaracterize a good pai^er for 
such Uvses as packing grapes, though it is by no means ideal. The 
passage of water vapour and CO^ does not seem to be impeded in any 
way. All wrapping-paper should have this quality. Accuimulation 
within the wrapper of either moisture or OOg deleteriously on the 
fruit. 

The paper should, furthermore, be pliable and when folded 
should not form points sharp enough to cause puncturing or abrasion 
of the skins. Thin paper is, therefore, preferable, though it should 
at the same time be strong, especially in an atmosphere of high 
humidities as ofteji o(*curs in the sold storage chambers. 

Transport. 

Special care should be exercised in off-loading the boxes into 
trucks. Careful packing of the boxes is necessary to minimize the 
effects of shunting — movement of trucks and sudden stoppages result 
in strain and movement of the tiers of boxes in the trucks. 

It is recommended that at stations from which large quantities 
of fruit are shipped, tlie trucks in which the fruit is loaded be on 
a separate shunt line, and that no other trucks should run on this 
line, so that these fruit trucks may be readily hooked on to the 
train without any further shunting. To cover this line with a roof 
makes a vast difference to the temperature of the trucks, and a 
rough shed to protect the trucks from the direct rays of the sun is 
strongly recommended. 

It is important to have the fruit transported from the stution 
to the cold storage during the night. The temperature is compara- 
tively low and subsequent pre-cooling of the fruit is facilitated. 

Temperature oe Cool Chambers. 

Eapid pre-cooling of the fruit is very essential, and, wherever 
possible, direct loading from the trucks into the cool chambers is 
recommended — provided it is practicable. The 5 per cent, fruit which 
has to be examined by the Government Fruit Inspector may be kept 
in the air-lock for examination. Should the consignment be rejected, 
the boxes will have to be removed from the cool chambers again. It 
better to charge up the extra expense of labour thus incual^d 
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to the consignor than to adopt the practice of loading the whole 
consignment into the air-lock first, where it must await the decision 
of the Government Fruit Inspector before being placed in the c^ol 
chambers. 

Should the air-lock, however, be of moderalely low iernperature, 
the writer has no objection against this latter practice. 

As regards pre-i'-ooling, it seems that this (tan most effectively be 
accomplished (a) by leaving 6-8-inch spaces between the tiers of 
boxes in the (thambers, (b) by allow’ing a good space between the roof 
of the room and the top of the tiers, (c) by allowing the cool air 
to circulate through the chambers at a fairly high velocity, (d) by 
not allowing this air as it enters the chamber to go above 32® F. 

The air around the fruit and in the box being at high tempera- 
ture generally contains a comparatively high amount of absolute 
moisture, though the relative humidity may be low; when this air 
is thus suddenly cooled, appreciable amounts of moisture may con- 
<l(*nse. In the pre-cooling process air circulated should, therefore, 
be of low relative humidity. 

Different varieties of fruits should be kex)t at different tempera- 
inres. Citrus fruits, for example, keep best at temperatures around 
^0® F., whereas pears and apples may be kept with immunity below 
32® F. The lower the temperature tlic more effectively is the decom- 
posing process continuously going on in all fruits retarded and the 
growih and development of rot organisms inhibited. It is, therefore, 
in the interest of the producer to have his fruit shipped or stored at 
as low a temperature as possible. The optimum temperature for 
grapes has not as yet been accurately determined — 36® F. may, 
howev(u*, be recommended. 

Wherever possible, tlie different fruits should not be kept in the 
same chamber since, as mentioned above, they I’equire different 
temperatures. Besides, the effect of the aroma of one fruit on the 
other, though it has not as yet been carefully studied, may be 
appreciable. 

Ivoading w’arm fruit into a chamber containing fruit already 
partially or completely pre-cooled should also be avoided, since the 
cool fruit will experience a conseciuent rise in temperature which 
is highly undesirable. 

It has been shown that flxictuating temperatures, as such, stimu- 
late the decomposition of the fruit, w^hich fact should be considered 
in the transport of fruit, and an attempt made to avoid exposing 
the fruit to sudden alterations in temperature, e.g. hot, cool, warm, 
told, warm, etc. A contmvous loweHng of temperature idAier the 
time the fruit leaves the packing-shed of the producer is a good 
general principle to serve as guide. 

Finally it may be stated that fixing the pre-cooling period at a 
definite duration — a minimum of forty-eight hours according to the 
Government regulations — needs modification. Since the final 
temperature reached by the fruit, after a certain time, will depend 
upon the volume of fruit pre-cooled, temperature of incoming cool 
air and its velocity, it is only by standardizing these factors that 
the time required to pre-cool a definite volume of fruit can be deter- 
mined. A curve may then be constructed which would indicate the 
time required to lower the temperature of anv other known volume 
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of fruit to a certain temperature. It is the tem/peraturc of the fruit 
that should be specified, not the livie of pre-cooling. 

A fairly thorough inspection has been made of the history of th<‘ 
fruit since the time it leaves the packing shed until it reaches the 
cold storage chambers and is finally loaded into the ship's hold. 

Most of the recommendations suggested by investigations carried 
out thus far has been given in the above paper. Further sugges- 
tions in connexion with improvements as regards transport between 
the Weighbridge and. the Harbour Cold Storage, which can be 
markedly accelerated by the provisions of the necessary facilities, 
handling of fruit at the Harbour Cold Storage, means of transport 
between the cold storage and the ship, eti;., will be discussed at a 
later date. Postponement is necessary in view of the vast improve- 
menis that will he connected with the new t’.old storage erected on the 
East Pier. 


Diseases in Sugar-cane: Comments on Mr. H. H. 
Storey’s Investigations. 

In 'I'he International Sugar Journal of Sepleniher. 1926, referem e 
is made to the great scientific value of Mr. Storey’s paper on the 
Uba Cane Streak Disease in Natal, published by the Departmeut as 
Science Bulletin No. 39, popular articles on Ihe sul),'ject appearing 
also in the Department’s Journals for August, 1924, and June, 1926. 

The International Sugar Journal remarks that “in reading over 
the description of the various stages of this successful piece of work, 
we must remember that ihe author had no ST)ecial call io devote him- 
self entirely to disease in the Natal cane-fields. . . . We have 

read the uphill fight which Mr. Storey had in bringing homo io the 
planters the necessity for early action, and in his patient survey of 
the Natal conditions he was rewarded by the sxirprising di,sct)very 
that the DFa itself had a disease of the same type. . . . There 

were practically no facilities [in Natali for research on sugar-cane 
pests and diseases, and we are justified in remarking that Mr. Storey’s 
progress has been rettuarkably rapid. . . . Mr. Storey’s various 

published pai)ers on the subject will be widely read by those interested 
in the study of mosaic diseases in plants, and are a solid contribution 
to the mass of literature which has accumulated around this subject.’’ 

Reference of a similar nature is made also in the Planter and 
Sugar Manufacturer of 29th August, 1925, in which it is stated; — 

“ This streak disease, as will he seen through following ihe 
«!xcellent treatise [of Mr. Storey], appears at least as dangerous and 
as damaging as mosaic, and it is fortunate that we have now this 
excellent study of this disease for our observation and guidance in 
order that our scientists may closely observe ihe conditions of the 
cane and see that this disease is controlled if present, and use every 
precaution to prevent its introduction.” 

These references to the work of an officer of the Department are 
most gratifying, and indicate the high standard and far-reaching 
scientific value of the agricultural research being carried out in the 
UlMOII. 
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FERTILIZING POTATOES. 


Results of the Bethal Co-operative Experiment. 


Hy Piios. 1). HmJm (lieinisl. School (»i' Agriculture and Kxi)t*riiiien1 

Slut ion , JN»t tdiefsirtKun. 


NoT\VTTiiSTAM)iN(i the unfavourable climatic and economic circuin- 
sic.nces that made the 1924-25 season a disjistrous one for most potato 
producers, numbers of farmers have planted, or are about to plant, 
this croi> this season. Althouprh the yields of the past season on the 
experimental ])lots were not as frood as in the 1923-24 season, the 
lessons to be learned from the various fertilizer applications are more 
striking’’ than over. 

A CoMlMRTSOX OF TllK Two SkASONS. 


AvfM’aifO of (ho iin fertilized plots... 
Average of complofe fortilizcd plots 
Total increase due to fertilizers ... 
Percentage increase due to fertilizers 
Kainfall 

Number <»f days on which ram fell 


! 

j S(M»80n 

i 192:i 24. 

Season 

1924-25. 

Difference. 

. 10*9 bags 

; 

i 25*9 bags 

1 5 bags. 

. 97«8 „ 

1 72-2 „ 

26-5 „ 

. , {■»(;• 9 „ 

1 4(1 -3 „ I 


. ; 139*1 

I 178-7 1 


. ; 26-71 in. 

65 

28-r,.-)in. 1 

I 91 : 



The climatic conditions were .such as to bring about a December 
development of early l)lig‘ht instead of the usual autumn attack, and 
as a result, yields were reduced by 25 to 35 per eent. There was also 
an increase of 82 per cent, in low’-grade potatoes, due to the dying off 
of the vines at a mindi earlier date. 

Fertilizers, however, in many oases increased the amount of No. I 
grades up to GOO per cent, and No. 2 grades up to 300 per cent, as 
(*ompared with the unfertilized plots of the same year. 

Although the actual yields were lower than in the 1923-24 season, 
the total percentage increase due to lertilizers was far higher. Farmers 
who used fertilizers would have more of the higher grades, fetching 
higher prices, and thus lower losses than on the unfertilized lands 
with their higher number of bags of low grades, which kept a steady 
and extremely low level all the season. An attempt was made to 
ascertain what it cost to produce a bag of pot, aloes and plac ‘0 it on 
the Johair .esburg market, and the figure arrived at was Gs. 4d. per 
bag fi*om the fertilized plots and 7s. 7d. from the unfertilized plots. 

Taking the yield of seventy-five bags per acre with the most 
economical fertilizer treatment, and calculating the prices for bags of 
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150 lb. at 7s. (Id. for No. 1 ^?rade, 6s. for No. 2, and Ss. for low grades, 
the fertilized plots showed a loss of £1, 12s. 4d. per acre; and the 
unfertilized jdots, averaging twenty-six bags per acre, a loss of 
<£3. 8s. 6d. per acre. Slightly better pri<‘es would, of course, have 
given a big profii on tin* fertilized plots. 

The FeKTH.IZEU ItEOtltWEMENT OF THE SoiL. 

Phosphatic Requirements . — On tliis yenr’s lesulis, 600 lb. per acre 
of 17 per cent, superphosphate gave £1 per aero better return than the 
dOO-lb. aj)plication ; and 1,000 lb. ])er acre, 12s. 4d. better return than 
600-lb. It would seem Ihen that in this high-veld area the highest 
amount of superphosphate might be used, especially if two or three 
other crops which are unfertilized follow the potatoes in rotation. 
Where the phosphate was omitted, the nitrogen and potash together 
gave lower yields than the average of the unfertilized plots. 

Nitrofp^m Requirements . — In the 1923-24 season, ammonium 
sulphale on the virgin soil was of doubtful value. In the past season, 
how^ever, there were divstinct benefiis and a signific’ant lowering of the 
yield wuth every 100 lb. decrease of ammonium sulphate. There was 
18s. 7d. better return from tlie 300-11). dressing over the 100-lb. 
drcvssing, and £2. 8vS. 4d. better return over the plots wuth phosphate 
and potash, but no nitrogen. 

Potash Requirements . — There is as yet no indication that potash 
pays. No increase in yield or improvement in (|ua1iiy has been noied. 
The most profitable jdots on ibis soil so tar have been those widiotd 
j)otash. This is a new soil, hut farmers on soils that have been 
cultivated for many years, and for which tbe\ have no kraal manure, 
should, how'ever, try 100 to 150 lb. of sulphate of potash. 

Oeneral Eecommexdatio.v per Acre. 

(1) 1,000 lb, superfosphate, 300 lb. sulphate of ammonia, on 

soils not cultivated for more than two years. 

(2) If a liberal dressing of kraal manure is available or a 
legume green-manure crop/ has been ploughed under, 600 
to 800 lb. superphosphate only. 

(3) On well-worked soils without kraal or green manure, 
1,000 lb. superphosphate, 300 Ih. sulphate of ammonia, 10() 
to 150 lb. siili)liate «>f potash. 

(4) With kraal or green manure : on well used lands, same 
as No. 2, 

All the ammonium sulphate was applied at planting time. It is 
]) 08 sible that better results would have been obtaintid by top dressing 
half of it after the potat()(»s >vere up a few inches, or bet'oer results still 
might be obtained by using nitrate of soda as a top dressing instead 
of ammonium sulphate. 

It is intended to publish all the details of treatments, yields, and 
costs in this experiment in bulletin form. 
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THE PROFITABLE PRODUCTION OP STEERS. 


Practical Results of Experiments at Potchefstroom. 


The results of off sfeers of our experiiuent herds, 

oriee luore show wliat ^ood luoiiey (‘ould be made on juost Transvaal 
farms from steers of imjjroved breeding: under reasonable care, 
/j»raKin^»* and feeding*. The wide between emacialed stock in 

winter months, low-pi iced slaughter stock at the abattoirs, and huge 
elevators iind bumper crops, is altogether Tinreasoiiable and un- 
(Mjonomic. Our farmers must more and more adopt the slogan 
“ Market some of your crox)s on four hoofs.’’ The elementary 
principles regarding the profitable produ(‘tion of beef steers are 
(1) improved breediiig stock, especially bulls; (2) reasonable develop- 
ment of weaneivs and young stock; and (3) ordinary supplementary 
feeding before marketing. 

llecently seven tliree-y ear-old steers were forwarded from Ibis 
Institution to the Johannesburg abattoirs and realized prices varying 
from <£17 to £18, 12s. fid., when prices at the abattoirs during the 
winter months — June-0(*tober — for prime” steers varied from £9 
to £15. lOs. They were practically veld reared, but received reason- 
able care as regards dipping, change of pastures, and the use of 
supplementary feeds, such as silage, hay, and a little grain. 

lireediny , — The foundation females were culled Africander cows 
()f good eonformation and size; the sires, either pure-bred Iferefords 
or Sussex. The lot consisted of one cross-bied Hereford (H.A.), four 
Hereford grades (HH.A. and HH1I.A.\ and one grade Sussex 
(SS.A.), and one culled Sussex (S). 

Treatment . — As weaners they received a little silage and hay, 
for about 95 days. As two-year-olds they received no additional feed- 
ing, but a change of pastures. At the end of their second summer 
(May) they were brought to the home farm and grazed on maize 
stalks, later supplemented by silage, beginning with 10 lb. and 
increased up to 40 lb. This feeding just about maintained their 
good summer condition. Later the silage was supplemented by 
maize-meal and some good veld-hay. For 55 days they received 
maize-meal from 5 lb. increasing to 9 lb. per day, at the latter part 
of the period. Verygood gains of over 2 lb. per day were made 
during this period, with individual gains of over 3 lb. per day. 

Maintaining summer conditions w'ell through the wilder was 
both successful and profitable, as the total cost of artificial feeds 
only amounted to £2. 11s. lOd. per steer. 
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A prime three-year-old Hereford- Africander grade, final weight 1,483 lb, 

£ 17 . 12s. 6d. 
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Blood tolls”- "A culled Sussex steer that made the highest gains— 254 lb.-~ 
during the period of supplementary fetnling. 



Well-filled twists, thighs, and loins— the signs of a profitable steer. 
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The following table of weights shows the development of the 
steers at different ages : — 


Breed. 

Age, 

Mouths. 

Yearlings, i 
26th Oct., 
192.S. 1 

ll. XJ 

H oO 

.a"'". 

p ^ 

a a> 

^ p 
p £ 

'§) r 

{S- o 

1 Total Gain 
j from .June, j, 

>SS.A ... 

;i7 

540 

980 

1,325 

1,460 

136 

HH.A ... 

:i6 

575 

875 

1,265 

1,433 

168 

HH.A ... 

:i5 

580 

880 : 

1,240 

1,382 

142 

HH.A ... 


505 

740 

1,166 

1.370 

20.5 

H.A ... 

u 

440 

860 

1,076 

1.225 

150 

HHH.A 

u 

400 

710 

1,160 

1,355 

205 

s. 

:u\ 

— 

— 

1.070 

1.324 

261 





' 

1 

_ 

, . 




Price 

Obtained. 


snn 

770 

760 

760 

680 

740 

700 


12 6 
, . 17 12 6 
17 12 41' 
17 12 6 
17 12 6 
17 0 0 

17 0 0 


The gain per day for the period when maize-meal was fed was, 
as stated before, well over two pounds per day. The above gains 
were made during a period (June-Oidober) when (*attle on the veld, 
in practically all parts of the Transvaal, either lose heavily in con- 
dition, or in the favoured spots barely maintain their summer 
condition. 

Up to the present, observation and dediudion from results of 
experiments have shown that the reasonably good treatment the 
weaners receive during their first wn'nter and early summer, is respon- 
sible for more than half of the good results obtained at the age of 
three. The prime three-year-old steer (‘an be produced wdth profit, 
provided he possesses the breeding to resi)ond to reasonably good 
treatment. 

The market report on the live steers and their carcasses w^as 
glowing. They were declared prime, and fit in every way for export 
to the London market, by the abattoir authorities and the master 
butchers, who expressed the wish to see their kind more often on the 
Johannesburg market. This is an achievement w^ell within the reach 
of practically every Transvaal farmer. — {Potrhf^fHroovi School nf 
A()riculi ure,) 


Nurseries in Quarantine at the 1st December, 1925. 


Name. 


Distributors Co., Craig- 
ball Nursery 
D, J. Conradie & Bros. 
A. S. Strydom & Co. ... 
G. Labuscbagne ... 
Distributors Co., Oraig- 
Nursery 

C. A. Geerdts ... 


Address. 

Cause, of 
Quarantine. 

Extent of Quarantine. 

Craigball, Johan- 

Crown-gall and 

Deciduous, all. 

nesburg 

Root-gall Woim 

Robertson, C.P. ... 

Red Scale 

Citrus, all. 

Krakeel River ... 

Woolly Aphis ... 

Deciduous, part. 

Groot Marico ... 

Red Scale 

Citrus, all. 

1 (3raighall, Johan- 
! nesburg 

Pernicious Scale.,, 

Deciduous, part. 

1 Lydenburg 

1 i 

Pernicious Scale... 

Deciduous, all. 
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Progress Report on Farmers^ Co-operative 
Experiments, 1025. 


U.v 1 Vj{Kins, Fniil Officer, ElscMifiurg Sclioc^l of Ajj^riciiliiire. 


In order to stimulate interest in the improved production of dried 
fruits f»:enerallyi with particular reference to raisins and sultanas, 
and in view of the ur«*ent need of experimental data on the subject, 
<*ertain experiments were (tarried out during? the season 1924-25, nol 
only for the purpose stated, but that the results also niifj^ht be used 
as object lessons foi* Ihe future j»uidHnce of farmers. 

To obtain malerial properly representative of the raisin-makiuf»‘ 
area, the Worcester District was taken. This, in turn, was divided 
in four sub-sections, each being represented by one farm. This not 
only introduced differing conditions, but also provided bases from 
which to work among the different communities. It was intended 
io liold practical demojistrations on these ju’operties after the experi- 
ments were finished, in order to demonstrate to farmers the 
advantages and disad\antagos of certain operations. Unfortunately, 
owing to pressure of graj)e investigational work at Raarl, this was 
impossible. The experiments, however, were con»])leted. The farms 
belonging to tlie gentlemen named hereunder were chosen : — 

1. J. Theron, Mimosa, Doornrivier. 

2. P. van der Merwe, Boont jiesrivier, (loudini. 

J. (b Rabie (Dirk’s son), Brakvlei, Nuy. 

4. Wilhelm Naude, Overhex. 

These farms are well situated and afforded exciellent facilities for 
good work. All told, 175 samples were obtained from the four 
farms, representing different methods of treatment, such as sulphur- 
ing, dipping, stacking, and turning. 

On the projierties of Messrs. Theron and Rabie sultanas only were 
handled, while (m those of Messrs. Van der Merwe and Naude, hane- 
]»oot only. 

The following is a resume of the results obtained : — 

Stage and Signs of Malvnig, 

For some years a doubt seems to have existed with regard to tin' 
stage at which grapes should be harvested. The experiments showed 
undoubtedly that sultanas should be well ripened and of a golden 
yellow colour. The green -coloured bunches produce bright red or 
dark products, and not the requisite golden yellow in the case of the 
bleached and the bright amber in ihe case of the unbleached. 
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There are three different ways by which the ripeness of the 
grape can be tested : Saccharometer, taste, and colour. The 
saccharometer is an instrument too well known to need description. 
To properly test the grapes, a few bunches should be picked from 
several vines, the juice squeezed out and passed through muslin or 
otherwise strained. The must is then poured out into the test-tube 
and the saccharometer inserted. If it shows 25 degrees or more of 
sugar, the grapes will make good raisins, provided that the great 
proportion are still crisp and not shrivelled. It is the shrivelled, 
dried-up berries which do not crack upon dipping that are the (^ause 
of so many of our low grade products. Only inexperienced vine- 
yardists will require the aid of the saccharometer to determine the 
state of ripening of the grapes, the more experienced judge by 
taste and colour. 

The taste is the most commonly used method for ascertaining 
the ripeness of the raisin grapes. Every grower, whethei* experienced 
or not, should examine his grapes repeatedly. To give directions for 
tasting the ri^jeness of the grapes is, of course, impossible; it must be 
learned, and can only be learned by practice. It is enough to say 
here that the grapes should taste very sweet, contain no acid, and, if 
possible, be rather solid. 

The colour is also a valuable guide in determining the ripeness 
of raisin grapes. Fully ripe and perfect fruit should be amber 
yellow, somewhat transparent, and waxy. If this colour is combined 
with great sweetness, and in hanepoot, with absence of acidity, we 
can be sure that the grapes are ripe. Some grapes do, however, 
acquire the yellow amber tint without being sweet, especially when 
to(» much exposed to the sun, but they are readily distinguished 
from the ripe grapes by their being of smaller size and harder, 
tasteless, and acid. Such grapes never develop into good mature 
grapes, and do not make good raisins, nor do all ripe grapes become 
amber coloured. Those that grow in the shade often remain green 
in coloiir although they acquire a certain sweetness, and will make 
good raisins. They should, however not be harvested with the first 
picking. In order to make a superior raivsin, all grapes should be 
dead ’’ ripe, especially so if the grapes are to be dipped in lye. If 
unripe or partially ripe grapes of hanepoot and sultanas are dipped, 
they make very poor red-coloured raisins. It would be better if they 
were left until riper. This is especially the case with the sultana, 
which begins to ripen and is eatable long before the hanepoot, but 
which only makes a good dipped raisin after the hanepoot has been 
ripe for some time. Three or four days make a great difference 
sometimes in the amount of sugar in the grapes, and consequently 
ill the quality of the raisin, and the experienced grower will keep bis 
grapes on the vines as long as possible in order to obtain the greatesi. 
possible amount of sw^eetness, providing the grapes aie not endangered 
by fungous diseases, moulds, and climatic conditions. 

The fruit w^as examined after storage of five months, and the 
following results were obtained from the hanepoot experiments: — 

Ewperiwent 1; To T)ef ermine Strength o/ Lye. 

The question is frequently asked: “How strong should the 
dipping lye be?“ Such a great number of factors influence such a 
decision that as many as possible were eliminated. Throughout this 
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experiment grapes of ilie same approximate ripeness were used. 
These were harvested at the same time, and underwent similar treat- 
ment right through the test. Different (concentrations of dipping solu- 
tion were used, varying from 1 lb. of lye to 10 gallons of water to 
1 lb. of lye to 40 gallons of water. The fact that grapes grown in 
one area are very different from those grown in another was also 
taken into consideration, and separate reports were made to suit 
particular districts. 

When comparing samples dipped in 1:10 with those of 1:40, 
there was certainly a very marked difference. The first-mentioned 
lots granulated considerably upon storage. This was caused no doubt 
by dipping in too strong a Lsolution. The weaker solution was by far 
the best solution. The samples dipped in 1:20, 1:25, 1:30, 1:35, 
et(c., showed a gradual awscending scale of improvement. The samples 
dipped in 1:40 are still in good general (condition, and do not show 
granulation. General reccominendations for solutions to be used in 
different areas will be made later. The fruits di])ped in the stronger 
solution Jiot only sliowed granulation but had a sticky appearance. 
Although not iniudi difference could be seen regarding the colour, 
there is no doubt that the weaker solution gave the best results. 

J)uplica1e (luantities of dipped fruit were made. The one lot 
or samples was washed while the others were placed directly on the 
trays. After a period of storage the washed samples are infinitely 
better than the unwashedj and they have a much cleaner appearance. 
In the earlier stages the diff‘eren(ce was not so well marked. TIkj 
cracking of the berry should be hardly discernible to the eye. 

In so far as the exjreriments indicate this year, the following 
tentative recommendations can be made as to lye (‘oneentiutions in 
the various areas: — 

1 Ib. of lye to 35 gallons of water. 

1 lb. of lye to 31) gallons of water. 

In this experiment the sugaring is not vso evident just after 
ilrying, bui after storage it soon makes itself evident. 

Expvt iinent 2; To Determine Jjcrifjih of Dip, 

One of the greatest fa(‘1ors in the production of a low grade 
raisin is the parboiling of the fruit at dipping by holding the fruit 
in the boiling solution for totj long a period. To test this out, different 
samples of fruit wera subjected to various lengths of dipping, and 
the fac.t remains that the shorter the time of dipping the better. 
Only sufficient time should be given to completely sul)merge the 
berries. Anotlier point of importance is that a short dip pro(luces a 
more fleshy berry. Overdipping causes berries to granulate to a 
marked extejit upon storage. Two or three seconds are certainly the 
best time for dipping. The length of time reciuired for dipping can 
only be ascertained by experience, and must differ with the strength 
of the lye, with the heat of the solution, and with the thickness of 
the skin of the grapes. Thus, in different localities, the strength of 
lye must always be different, but the length of immersion should be 
as short as possible. When properly dipped, the skin of the grapes 


Doovnrivjer 
V. V. d. Merwe 

Brakvlei 
( )vcr]iex 
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must show some very minute cracks, similar to cracks in glass which 
has been heated and suddenly immersed in or sprinkled with ice- 
cold water. Deep cracks are not desirable, as they will cause the 
juice of the pulp to leak out, after which the raisins will sugar. 

A very short dip is recommended. Only sufficient iimc should 
be given for the complete immersion of the berries. 

Experivient 3 : To Eeiermnxe Period of Sulphur nicj. 

The present recommendation io be followed out by farmers is the 
use of 2 lb. of sulpliur i)er 100 cubic feet for 5 hours. The analysed 
results were as follows : — 

No. (20) .041 m,. 

No. (34) .048 SO,. 

No. (44) .071 SO,. 

These samples were tested for SOa content in order to see how 
they comj)ared with the new regulation of the llrilish Board of 
Health, which states that no fruit iujporled inlo Britain shall con- 
tain more than .1 per cent,. SOj. 

K.rperi iuenl 4: To Delermine Wtiphi lost due to Sulphitnritj. 

As far as can be seen no difreren(*e in u eight is experieiu'ed 
whether sulphuring or no s\ilphuring is ])ra(‘tised. 


Experiment 5: To Determine Weipht lost due to (ireen (hapes. 

In this experiment there was a loss of weight in every (‘ase 
when using green grapes. 

This points to the factor of harvesting uniformly ripe fruit, 
(ireen Immdies mean loss of weight to the farmer. 

Experiment 0: To Delermine Effect, of Torninp, 

After the grapes have been exposed to the sun for some time 
they must he turned. By this time it will be found that the grapes 
have dried, principally on the upper side? w'hile the low^er side is yet 
comparatively green. The time when the turning of the grapes 
should be done depends to a ‘'great extent on the weather. Approxi- 
mately half of the drying process should be over, and this re(|uires a 
longer or shorter time according to conditions. When the time for 
turning is at hand, it will be found that the under side of the grapes, 
or rather the side of the berry that was placed against the trays, has 
flattened out and shows concentric circles, which are considered of 
much beauty and greatly valued in all good raisins. When they 
are well formed and established, it is generally time to turn. If the 
grapes are turned before these concentric circles have hardened, the 
latter will open and become less distinct. Another objection to 
turning too early is that the upper side of the grapes if not jiroperly 
dried before turning will dry very slowly afterwards, and often so 
slowly that the raisins will liave to be turned a second time, which 
will prove both expensive and to the disadvantage of the raisins. 
If properly hardened and watcdied, one turning is always sufficient. 
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Turning* should, a-s much as possible, he done in the forenoon 
after the sun has been up for a short while, while the air is yet cool 
and the stems of the raisins damp. The turning of the fruit will 
not then cause the stems to break off and the quality of the raisins to 
be impaired. 

According to the experiments, it is shown tliat should the drying 
period take about seven days the raisins should be turned on the 
third. Fruit thus treated showed a better colour than fruit turned 
earlier and later. 


E,c peri/til ent 7 ; To Def ermine the Effeet of Stacking. 

Ordinarily, slacking is looked upon as a means of protection from 
dew, cold, and rain, particularly late in the season, when it takes 
several hours of sunlight to dry the night dews. However, this 
experiment was carried out principally to test its efl'ect upon the 
general quality and colour of the resulting product. The first jiicking 
should be placed pretty close on the trays, not allowing any part of 
the tray to be visible, as the reflected heat will be too great and may 
injure the raisins. The second pi(*king should be packed less close, 
as the n^flected heat from the surface of the tray will lielp to dry 
the grapes. This, of course, only refers to localities where the 
tempei'ature during the first drying is very high. The warmer it is 
Ihe closer should the bunches be packed on the trays, and, on the 
contrary, when later on in the season, or when the drying weather is 
unfavourable, plenty of space should be given the grapes. It is often 
said that grapes, to make good raisins, should not only dry but cure; 
and this is where the importance of stacking the trays comes in. 
There is much truth in this, (iood raisins should dry and cure at 
the same tin]e, by whicli is meant that a chemical process is taking 
pla(‘e, which is something more than the mere evaporation of water 
in the grape. T^he heat necessary and favourable for drying the 
grapes is different in diifeient localities. At (jertain temperatures 
the raisins will become cooked and spoil, assume a red colour, lose 
their sweetness, become sour and hard, leatheiy and tough, and 
cuvtued with large, sharidy defined corrugations — signs of a very 
inferior or even entirely worthless raisin. A temperature of from 
to 103® in the shade wouhl be the best teiii])eratures for 
drying perfectly ripe and s^^ect haiiepoot grapes. When grapes are 
very rij>e a fairly high temperature v ill not injure them, while 
unripe and sour graj>es will burn or cook at a lower te!n])erature than 
would be the proper one for ripe grajjes. A good, warm day 
tempered with a fair breeze is really the ideal condition. In ordei* 
therefore to imitate these conditions as far as x>ossible, it is advisable 
lo vstack the trays for a period during the drying. h^xj)eriment 7 has 
proved very interesting in that it a})pears that fruit stacked 
throughout its drying x)eriod produced a very fine light coloured 
product with fine flavour and texture and a nice pliable skin. A 
sample which only received one day of stacking showed several hard 
sunburnt berries, with a general appearance of very dark red colour 
and skins tough and leathery. An interesting poitti to be proved next 
year is whether it is better to stack in the beginning or at the end of 
the drying period. By sta(‘kiiig in the beginning for a couple of 
days the time of drying will in all prohubility be reduced. 
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It appears from the experiments already carried out this year 
that more weight is obtained by stacking the third day out. After 
that the fruit loses in weight instead of gaining. It can be easily 
understood that the dipping exposes the tissue to the direct rays of 
the sun, and Jbecause of the oxidation darkening soon takes place. As 
much protection as possible should be given. Stack the trays so that 
the prevailing winds (‘an blow through the trays removing as much 
moisture as possible. 

The present recommendation is for farmers io siac^k the fruit for 
as long a period as possible compatible with the rate of drying. 


[Our ihanks are due 1o \hose farmers wlio so willingly ( o-operaicd 
in this work, without whicli these experiments could md have been 
carried out. 

Rejenmcc : “The Raisin Industry,’' by Kisen.] 


Control of Field Mice. 

The formula f()r imisoned giaiii is as follows: — Strychnine 
sulphate or strychnine hydrochloride!, I ounce; boiling water, 2 
(luarts; laundry starcli, 2 tablespoon fuls ; (!old water, J pint; wheat 
or oats (clean grain), I hushed. 

Dissolve the strychnine in the boiling water. Dissolve the stiircli 
in cold water. Adel the starch to the stryclmine solution and boil a 
few minutes until the starch is clear. PouV the solution over the grain 
in a tub and stir thoroughly until each grain is evenly coated. Let 
the grain stand over-night to absorb the jmison. 

The i)()isoned grain should be distributed along the runs and near 
the holes, iiejt inore than a teaspoonful in a place. Choose arejas 
covered with weeds, grass, bush, straw, or rubbish on which to scatter 
baits so as to avoid elestroying birds. Remember that strychnine is 
very poisonous to other animals, {Ehenhurg School of Af/ncult.ure,) 
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SCALY BARK iPSOROSIS) OF CITRUS TREES. 

Uy K. M. UoiiHiK, M.A., D.S(i., F.Ii.S., AsKisiant Oliief, 
DiviHioii of Jioiaiiy and Plant Pathology. 


Scaly Bark, or Paoroau, is one of the most serious bark diseases to 
which (dtrus lives are subject, and one which may cause (*onsiderable 
loss to South African growers if it is not promptly dealt with. 

Symptoms. 

The first indication that a tree is infected with scaly bark is 
a cracking and raising of Ihe bark on one or more small areas, usually 
on the trunk or one of the larger limbs. These are at first not 
more than half an inch to one inch in diameter, and are so small 
and inconspicuous that they would be overlooked by the average 
growei'w^. At this stage, only the outer layer of bark appears to be 
injured, the inner layer next the catnbium being still alive and active 
and free from discoloration, except that it frequently presents a 
slightly greenish appearance. 

The affected area spreads gradually, the progress of the disease 
being marked by the apjiearance of irregular s(‘ales of bark one quarter 
to one inch in diameter, whi(di stand out as if they were being pushed 
up from the surface. At first, only the outer bark dies, and this 
hardens and scales off, leaving an inner layer of bark still alive. 
Kroin ihe latter, new bark is often formed within the aft'ecded area, 
and this is much thickened, rough, and yellowish brown, and often 
shows a slight exudation of gum; this gives the affected limb a 
roughened and altogether unwholesome appearance (Fig. 1). 

The most rapid progress of the disease is up and down the 
affected limb, but it also extends laterally until it finally encircles 
the trunk or limb, and when it is more than usually active long strips 
of bark sometimes become slit and curl outwards (Fig. 2). Later 
the deeper layers of bark, and even the wood, may become affect e<l 
and discoloured. There is often some exudation of gum as the 
disease advances, b\it this is not an essential symptom of the disease, 
and its presence and amount depend on growth and seasonal 
conditions. 

Naturally, when the larger limbs and the trunk are extensively 
affected, the trees are stunted and reduced to an extremely poor 
condition, and some of the limbs may be killed outright. Such trees 
are not only useless and unprofitable^ but are a constant source of 
danger to neighbouring trees which are apparently sound, 

Oaxtse. 

To explain the last statement it must be stated that although 
the actual cause of scaly bark is not yet known, in spite of many 
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years of investigation, certain facts have been established by Dr. 
Fawcett (1) in his work at the Citrus Experiment Station, Riverside, 
California. In certain cases it has been possible to transmit the 
disease to sound trees by inoculations with bits of tissue from diseased 
lesions, although many attempts have failed. This experiment I 
have repeated with diseased bark from the northern Transvaal, and 



Fij;. 1. 


have been su(ujes«ful in producing the early stages of the disease on 
one Washington Navel tree. 

In one successful case, in Dr. Fawcett’s experiments, two years 
elapsed after the diseased tissue was placed in a wound in sound bark 
before any sign of disease was noticed. This suggests that an 
organism of some kind which is able to advance very slowly may be 
the immediate cause of the disease. On account of the slowness with 
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which the disease often develops, any investigation into its cause 
and nature must of necessity be slow in yielding results, and it will 
probably be some years befoie any precise information is available. 
But this much has been established — that scaly bark is a ejommuni- 
cable disease, and that the presence in an orchard of trees with large 
untreated lesions will almost surely lead to a great increase in the 
number of affected, and consequently unprofitable, trees. 

Treatmknt Employed in California. 

In California, a measure of success has been achieved in treating 
the divsease, particularly wdieii it has been detected at an early stage. 
The following is the method recommended by Dr. Fawx'ett: — 

First Stafje. — When the affected areas are small and do not 
cover more than one quarter of the circumference of the limb, and 
wliile the injury is still superficial, the affected bark may be scraped 
rather deej)ly and the surrounding apparently unafi'ected bark 
scraped lightly from four to six inches in all directions beyond the 
margiji of the affected areas. The wound is then painted over witli 
a disinfectant. 

Second Sfatje, — When the disease has progressed further so as 
to cover more than one thiid of the circumference of the entire bark 
on the trunk or limb, but has not yet seriously injured the wood, 
it may, for convenience, be considered to be in the second stage. 
At this stage the affected portion often presents a roughened surface. 
Fresh scaling of the bark on the advancing edges continues, and 
t^xudation of gum takes place at certain seasons of the year. 

In such cases the cure is more uncertain, but the disease may 
often be checked by a light to medium scraping. Particular atten- 
tion should be given to the advancing edges, and care must be taken 
not to scrape so deep as to kill the inner layer of bark. The affected 
surface may then be (‘overed with a disinfe(‘tant. Six months or a 
year later the treatment should he repeated. 

Third. Stage, — Where the disease has been present for a number 
of years, particularly when the greater part of the bark of the trunk 
is affected, there is little hope of permanent recovery. If only a part 
of the branches shows the disease, such may he cut out entirely and 
the remainder of the tree fretiuently inspected for further outbreaks. 
If the trunk is badly decayed and the entire tree appears stunted and 
unproductive, the tree should be dug out at once. 

The kind of fungicide used for painting the W'Ounds appears to 
be of minor importance, the scraping being the essential part of the 
inatment. Either bordeaux paste or (‘.arbolineum may be used; the 
latter having some value in preventing the invasion of damaged 
tissues by termites. 

History of the Disease. 

In America, this disease was briefly described in 1896 by 
Swingle and Webber in Florida, who gave it the name of Psorosis : 
the name scaly bark is in more general use, but the name Psorosis 
should be retained, as it serves to distinguish it from the Florida s<*aly 
bark or nail-head rust, whitdi is an entirely different disease (‘aused 
by a known orjTiinism, (ladosporivm herharum var. dtricolv m. 



64 JOITENAL OF THE DEPARTMENT OF AGRICULTURE. — JaN., 1926. 


Scaly bark has been known in California and has been under 
investigation for a number of years, but although it is widespread and 
causes considerable loss, the specific cause has not yet been discovered, 
and no really satisfactory treatment has yet been devised. 

In South Africa, scaly bark was first reported from the northern 
Transvaal in December, 1918, on nine-year-old Washington navel 
trees which were in bearing. The grower, who sent specimens for 
examination, described the apparence of the trees as follows : — 

The branches of the affected trees have the appearance of 
what I know to be apple canker. The outer bark of the trees 
is stripping at the junction of the main branches with the main 
stem, also on the main branches in the centre of the tree. Trees 
afiected are sickly in appearance, foliage yellow, and fruit very 
rough in appearance. Number of trees affected, about twenty.’^ 
In this orchard it was estimated in January, 1925, that about 
75 per cent, of the trees were affected by scaly bark. 

In 1920 the disease was detected on two farms which were being 
thoroughly inspected on ac<‘ount of citrus canker, and by 1922 it 
was known to occur on two farms in the Marico District, two in the 
Rustenburg District, and two in the Pretoria District. Trees noted 
at this time were all six to twelve years old. Various additional 
cases of infection were reported from time to time, chiefly by the 
citrus canker inspectors. This is no indication that scaly bark is 
more prevalent in the areas quarantined on account of citrus canker 
than in other parts of the Union, but it w^as more likely to be detected 
in these districts on account of the frequent and thorough inspection 
of the orchards. 

In July, 1925, Mr. Hobson was detailed to ascertain definitely 
the extent of scaly-bark infection so that an estimate might be formed 
')f the number of trees involved. Unfortunately, he was unable to 
cover more than the Magaliesberg area in the Pretoria and Ru.^iteii- 
burg Distri(*>ts, as his services were urgently required at Capetow^n in 
connexion with the export of citrus fruit. 

The results of the inspection may be summarized as follows: — 

Number of trees Total number of 
infected with trees in orchards 
Scaly Hark. inspected. 

Rustenburg District 276 88,000 approximately. 

J^etoria District 36 2,675 approximately. 

In addition, scaly bark is known to occur in the Warmbatlis 
area (on naartje trees) and in the Marico District. In the eastern 
part of the Cape Province two trees affected with scaly bark have 
been seen in the neighbourhood of Grahamstowm. It is proposed as 
soon as possible to complete a detailed survey of the citrus orchards 
of the Union, and it is to be anticipated that cases of infection will 
be found in many localities. 

Scaly bark is also known to occur at Gwelo in Rhodesia. 

In certain orchards which have been under observation for a 
number of years, figures are available which show that the disease 
is sei'iously on the increase. To quote two instances ; in an orchard 
where nine trees showed scaly bark in 1921, 73 are now affected; in 
HAotiier orchard, four trees were diseased in 1922, and forty-six trees 
in 1925. In some orchards the disease appears more virulent than in 
others, Rnd within the last few years many trees have been reduced 
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to a decidedly poor condition. There is some evidence that scaly 
bark progresses more rapidly in South Africa than is reported to be 
the case in California; but this requires to be confirmed by further 
observation. 

Eradication Recommended. 

At present the number of trees affected with scaly bark repie- 
sents a very small percentage of the trees in the orchards concerned. 



Fig. 2. 


Treatment has been attempted in some cases along the lines recom- 
mended in California, but has met with small success. This may be 
attributed to three causes: — 

(1) The fact that scaly bark is not easily detected in the early 
stages, when it is amenable to treatment. It is usually not observevl 
until the tree is too seriously injured to recover after treatment. 
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(2) The scraping’, which is the essential part of the treatment, 
is not carried out with sufficient care and thoroughness. 

(3) In certain cases the affected areas seem to have spread with 
unexpected rapidity. In one case it was reported that an area on 
the limb was treated, and that on examination three months later, 
it was found that scaly bark reappeared and had extended up the 
branch to a distance of three to four feet. It must be admitted, 
however, that observations of this kind are in need of confirmation. 

It would appear that the only efiective way of preventing the 
spread of the disease would be to uproot and destroy all affected trees 
or parts of trees. Sometimes only one limb is diseased, in such a way 
Hiat it can be cut off well below the point of infection, but most 
frequency tlie infection involves the main trunk, and it can only be 
effectively dealt with by destroying the whole tiee. In view of the 
small number of trees at present involved, this policy will be practic- 
able if it is put into execution without delay. It has been definitely 
proved tliat scaly bark is an infectioUvS disease, and in one orchard 
under observation it definitely spread from infected trees to others 
standing along the same irrigation furrow in the direction of the flow 
of the water. Every tree affected with scaly bark left standing in the 
orchard, particularly when showing large untreated lesions, is a con- 
stant source of danger to neighbouring trees which are still ai>parently 
sound. Growers often hesitate to remove affected frees because one or 
two branches not yet diseased continue to bear well. It is hardly 
necessary to point out that this is a very short-sighted poli(‘y. 

])r. Webber, in his report (2), has strongly advocated the policy 
of eradication in connexion wdth scaly bark. In this connexion he 
writes : — 

“ The writer has been much interested in this disease and 
lias searched for it in piae’tically every grove viKsited. He has 
also in all cases inquired of grove owners regarding the disease, 
and he thinks, therefore, that he has seen most of the cases that 
exist in the groves visited. Typical cases of the disease were 
found at Bulawayo, Mazoe, ami Gwelo, in 'Rhodesia, but never 
more than one or two trees in a grove. In the Union, one grove 
at Louis Trichardt and one a1 Groot Marico were found to be 
rather badly infected. In all other places, only an occasional 
diseuvsed tree could be found. No cases were observed in the 
Nelspruit-Barberton area or in Natal, and only a single tre4» 
showing typical lesions was seen in the eastern Cape Province, 
near Bathurst. Several cas< s were observed in groves in the 
Uustenburg section, but in no grove visited were there r .ore 
than a very few diseased trees. 

‘'It is probable that many cases existed in the regions 
visited that were not seen; but rather extended inquiries were 
made, and the few cases found demonstrate very clearly that 
I lie disease has not liecome very widespread as yet. In all 
cases found, the advi(;e given was to dig up and burn the trees, 
root and branch, rather than attempt treatment. It was felt 
that the most satisfactory method of control in cases where so 
little of the disease exists, is to pi’event its si>read by prompt 
eradication. 

" Considering the situation in retrospect after examinations 
all aver Bouth Africa, I would earnestly re<*ommend that a policy 
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of eradication be adopted in the control of this disease both in 
the Union and in Rhodesia. The disease is so easily recognized 
and located by inspection and the monetary loss so small in 
putting such a policy into effect, that citrus growers generally 
will be in favour of such a policy .and anxious to co-operate with 
the Government in putting it into effect. This seems lo ihe 
writer under the conditions the best method of control, and if 
carefully followed up, might result in totally ejadicuting Ilje 
disease from the country. In any case, whether eradication is 
achieved or not, it is in the long run probably the cheapest 
method of control in view of the present rareness of the disease.” 


Flee reference has been made to the following publications: 

(1) Fawcett, H. S., “Gum Diseases of Citrus Trees in 
California,” XJniversitv of California Agricultural 
Experiment Station Bulletin No. 360, 1923. 

(2) Webber, H. J., “ A Comparative Study of the Citrus 
Industry of South Africa,” Union of South Africa 
Department of Agriculture Bulletin No. 6, 1925. 


Outbreaks of Animal Diseases: November, 1925 . 


Disease. 

Transvaal. 

Natal. 

Cape. 

Orange Fiee 
State. 

Transkei. 

o 

i 

i O 

j u- 

1 '3 

1 

Total for Calen- 
dar Year. 1924. 

Bast Coast Fever 


1 

3 


_ 


4 

125 

tfange 



16 

9 

2 

8 

38 

465 

Anthrax 


14 

7 

7 

3 

23 

n-i 

1,494 

Dourine 


— 

— 

1 

— 

— 

1 

14 

QUnders ... 


— 


1 

— 

— 

1 

56 

Tabercnlosis 


— 

— 

4 

— 

— 

4 

18 

Bpisootic LTinpbaagitis 





— 


— 

2 


3a 
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AGRICULTURAL ECONOMIC CONDITIONS 
IN SOUTH AFRICA. 


By F. E. Gej.oenhxjys, Chief, Division of Agricullural Economies 

and Markets. 


Economic Factors in Farming. 

Farming is a business proposition, and unless conducted on sound 
business principles, it cannot be productive of much success or prain. 

Efficient and profitable production in farming depends upon 
the following factors, viz. : Nature, labour, capital, and managerial 
ability in organization of farming operations and sale of products. 
These factors determine the quantity and quality of the yield and 
profits. Profits are limited and reduced if natural conditions ore 
unfavourable, if labour is scarce and inefficient, if capital is 
insufficient, and managerial ability poor. 

Nature , — Deficiencies in the natural factor may be poor 
climatic conditions, an uneven rugged surface, inadeciuaie space or 
extent of land, infertile soil, and other such factors. 

Labour , — The efficiency of labour is determined by its qualify 
and manner of application. 

Capital . — Too little capital makes production impossible, 
restrains further endeavour, and limits j)rofits. The more efficieul 
the outlay of capital the greater the profits. 

Manafjerial AhiHiy . — Knowledge and ability to apply il a)e 
essential to good management. High managerial ability would 
increase the productive capacity of nature, labour, and capital, and 
would make the marketing of produce advantageous to both consumer 
and producer. 

The farmer’s profits are, therefore, amongst other things, deter- 
mined by his locality, the extent and nature of his soil, the quantity 
and quality of his prodiicts, the quantity and character of his labour, 
capital and business ability, as also by the efficiency of organization 
in his activity and amongst members of the farming community. 

Economic Conditions ok Farming. 

The extent and importance of farming as a business is apparent 
from the following statistics : — 

Population {European) of the Union. 

1917~1H. 1921. 

Rural 654,932 (46.05 %) 671,980 (44.59 %) 

Urban 76B,849 (63.95 %) 847,608 (65.41 %) 
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Farm Labour ^ Male 1917-18 (1921 not available). 



Euroj)e<*Ti. 

Native. 

(coloured. 

Cape Province 

... 23,615 

70,933 

37,362 

Transvaal 

... 7,863 

69,968 

960 

Orange Free State ... 

... 7,993 

59,638 

1,249 

Natal 

... 2,281 

54,084 

18,439* 

Union 

... 41,756 

254,623 

58,300t 


The Number of Fanners in the Union. — Accordiiif^: to the 
population ccmsus of 1921, there are in the TTiiion 163,830 Europt^aii 
males of fifteen years and upwards who are engag'ed in agTieiiltiire. 
This is out of a total male European population of 782,035 (of which 
320,939 are dependents, children, etc.), and constitutes by far the 
greatest section of the population. 

This means that of every 1,000 European males in the Union, 
410 are children and 210 are males of fifteen years of age and over 
engaged in the piimary industry of agriculture. The next on the 
list is the industrial worker with 119, and then commerce with 102. 
lhansport and communication (railways, etc.), accounts for 40 and 
mining tor 26. The professions are divided into two sections, of which 
administrative government shows 29 and other professions 21. In 
every 1,000 there are 13 of independent means. 

When the number of farmers gainfully oc(‘upied (that is, 
actually working for a monetary return) is compared with European 
males similarly occupied in other directions, it is found that out of 
every 1,000 males there are as many as 374 farmers, industry being 
next with 212, then ( omnierce with 182, transport and communication 
with 71, and mining with 46; administrative government accounts 
for 52 and other professions 38. Here we find, also, that the males 
gainfully occupied in the (^ape Province, Transvaal, and Orange 
Eree State are prepon derat i ugly farmers, but that in Natal farmers 
are only third on the list, industrial workers being first and 
eonmiercial second . 

The Orange Free State provides employment on farms for 8,000 
l^uropeaiis and (50,000 natives; the Transvaal for 8,000 Europeans and 

70.000 natives. The Orange Free State, therefore, with an acreage 
of 8,000,000 morgen less, compares very favourably with the 
Transvaal. 

The number of European labourers, however, is largest in the 
Cape, where it stands at 24,000, as against 71,000 natives and 

37.000 non-Kui'opeans. If we consider that the Cape is four to 
four and a half times larger than the two northern Provinces, then 
we must conclude that they compare very favourably with the Cape. 

That agriculture is still South Africa’s premier industry is 
apparent, not only from an examination of census returns, but also 
upon analysis of the employment it provides and revenue it produces. 

For 1917-18, participants in agHculture (farmers excluded) were : 

42.000 European labourers and 313,000 non-Europeans ; total 335,000. 

In the Mines: 33,500 European labourers and 268,000 non- 

Europeans; total 302,000. 

In Industries: 44,000 Europeans and 77,500 non -European s ; 

total 122,000. 


Of thiH number, 18,405 are Asiatics, fOf this number, 19,627 are Asiatics. 
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In other words, agriculture, compared with either mining or 
manufactures, provides employment for a greater number of 
people — one-sixth more than mines and thrice as many as manufac- 
tures. It may be assumed that agriculture, as an industry, is 
paramount in the Orange Free State; for her mineral output for 
1921 was only about one-tenth, and for 1922 one-twentieth, of her 
agricultural production, while the industrial yield for 1921 is only 
about one-fifth, and for 1922 28-lOOth that of agriculture. Tn 
Transvaal, on the other hand, the mines produce three and a half 
times as much as agriculture, and industries about 16 per cent, more; 
for 1922, the figures were respectively twice as much and half as 
much. The Transvaal, therefore — and that chiefly in its towns and 
cities — ^more especially Johannesburg and its neighbourhood, will be 
able to provide its population with a source of income. If next we 
investigate the industrial income of the Cape Province and Natal, 
and see its importance there, we find that the Orange Free State is 
the principal agricultural Province. The following figiires confirm 
this : — 

Area an<J Value^ 1921 — Excluding Native Location fi and lieservcH, 


Province. 

Area of Farms. 


Morgen. 

_ 

( ^ape 

64,291,000 

Transvaal 

21,946,000 

Orange Free State 

14,274,000 

Natal 

4,767,000 

Total for Union ... 

106,277,000 1 


Value of Products. 


Agriculture. 

Mines. 

Industries. 

£24,000,000 

£1,600,000 

£12,500,000 

18,000,000 

47,000,000 

16,000,000 

10,000,000 

1,000,000 I 

2,000,000 

9,000,000 

3,000,000 

7,500,000 

£56,000,000 

£53,000,000 

t37,0<«>,000 


While these figures show that agriculture is most intensive in 
Natal, they also indicate that the Orange Free State, more than the 
three other Provinces, has chiefly to rely on agriculture for her 
prosperity. 

How favourably the Orange Free State compares with the other 
Provinces in this respect is^also evident from income tax returns. 
For 1921-22, the taxable income from agricultural sources was for 
the Union, iJ2, 056,807; Cape, .£746,377; Natal, £339,060; Transvaal, 
£226,279; Orange Free State, £697,895. For 1922-23: £2.746,939; 
£1,373,886; £332,260; £613,622; £1,348,193 respectively. 

The Orange Free State, therefore, whose total income from 
agricultural sources is considerably less than that of the Cape, stands 
on an equal footing with the latter as far as provincial contributions, 
in the form of revenue, are concerned, and is a good way ahead of 
the Transvaal. The position in the latter Province, judged by income 
tax returns, is not too favourable. Her taxable income is approxi- 
mately one-sixth of the value of agricultural produce. 

If the production value of agriculture is compared with that 
for mines and industries, we find for the whole Union the 
following: Agrieulture, £81 1 million; Mines ^ £49 J million; Indus^ 
tries f £74 J million. 

This comparison, therefore, also proves the great importance of 
agriculture to this country. 
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A-Gricultural Economic Conditions in South Africa. 73 


Death Hate of Stock. 

The figures below, taken from census returns, are indicative of 
the seriousness of stock losses in the Union. 

During the period May, 1922, to August, 1923, the number 
of large stock lost through disease, drought, etc., was 196,281 in 
the Cape, 62,358 in Natal, 152,416 in Transvaal, and 124,732 in the 
Orange Free State, a total of 535,787 head of large stock for the 
Union, in little more than a year. To this must be added, 
the numbers of small stock similarly lost. 3,293,105 died in the 
Cape, 177,238 in Natal, 625,664 in Transvaal, and 1,201 in the 
Orange Free State. Together it gives a grand total of 5,207,787 
for the Union. In other words, the farmers of the Union alone 
lost 535,787 head of large and 5,207,680 head of small stock through 
disease and drought in little more than a year. The losses sustained 
in native areas are not added. The returns do not show how many 
animals succumbed to drought alone ; in fact it would be most 
difficult to determine this. Death in many instances may have been 
directly due to disease, but it is as probable that such disease may 
have resulted from lack of good feeding in times of drought. If it 
is assumed that only one-third of these stock losses is directly due 
to drought we are still faced with such considerable numbers as 
nearly 200,000 head of large and approximately 2,000,000 head of 
small stock. The estimate is naturally very low, but the number 
is already great, even when taken at this low proportion. If these 
statistics of large and small stock are capitalized at the lowest market 
prices ruling for stock between May, 1922, and August, 1923, they 
still yield a considerably large amount, showing the advantage of 
laying in a sufficient supply of fodder to enable us to save a con- 
siderable number of stock. 

Importation and Export. 

The report of the Controller of Customs on Union export and 
importation for 1924 shows that 1115 ships with cargo and 178 in 
ballast called at Union Ports during 1924. Of these 821 wuth cargo 
and 143 in ballast were of English nationalities, while the number 
of Dutch and German boats was respectively 63 and 64 with cargo 
and 5 Dutch boats in ballast. This shows that Dutch and German 
liners are the chief competitors with English companies on the 
South African route. It is further shown that English boats have 
landed cargo to the weight of 1,778,660 tons in South Africa and 
shipped 3,194,192 tons (bunker coal included), while cargoes for 
Dutch and German boats were respectively 264,733; 251,239 tons, and 
250,656; 226,509 tons. It further appears that our ports have on 
32 occasions been visited by South African boats. This shows that 
of the total South African shipping not 2i per cent, is done by South 
African boats. During 1924, the Union ^s exports exceeded its 
imports to the value of £14,342,960. The surplus is approximately 
six million pounds less than in 1923, and four million more than 
in 1922. This decrease of 1924 on 1923 is largely due to the poor 
condition of the maize crop in the previous year. During 1924, 
143,896,566 lb. of maize were exported, which represented an amount 
of £492,001, while the amount for 1923 was 1,128,314,2501b. represen* 
ting £3,084,334. The chief oversea markets in 1924 for South African 
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exported articles weie provided by En^j^Iand, whidi boug'ht f)0.4 per 
cent, of the total export, India and other Hritish possessions 20.4 
per cent., (ierraany 3.8 per cent., France 3.7 per (;ent., Belgixun 
2.1 per cent., Holland 2.0 per cent., America 1.6 per cent., and 
Italy 0.9 per c^ent. There are indications however, that the per- 
centage for England will probably be redii(*ed during the c.oining 
years, while that of the Continent, Europe, and America will notice- 
ably increase according to the degree of control exercised on these 
markets by South African merchants. 


STAFF: APPOINTMENTS, CHANGES, ETC. 
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W. S. van Heerden, Semior Shet'p and Wool Expert, PotchefHtrooin, 
transferred to Glen School of Agriculture. 

71. D. Mortorv, Government Veterinary Officer, Eshowe, transferred 
to Police Headquarters, Pretoria. 

N, van Dalsen appointed First Grade Inspector of Co-operative 
Societies, Pretoria. 

F. Boherts appointed Lecturer in Poultry, Glen School of Agriculture. 

J. Martina, dtia^ B.V.Sc., Pejsearch Officer, Veterinary Education and 
Research, Onderstepoort, transferred to Allerton Laboratory, 
Pietermaritzburg. 

I). J. V. d. lUrg appointed Field Husbandry Officer, Cedara School 
of Agriculture. 

.4. 7?. Dragt, B.Com., First Grade Clerk, Control and Audit Office, 
Pretoria, transferred us First Grade Inspector of Co-operative 
Societies. 

A. A. StYiit, B.Sc. (S. Africa), M.8c.(Agr.) (Cornell), appointed Second 
Grade K<‘onomist in Division of Economics and Markets. 

C. B, Wyche appointed Sheep and Wool Expert, Grootfoniein School 

of Agriculture. 

CoL 77. *V. fin Toit, M.Sc(A)gr.), D.T.I)., Chief, Division of ExUMisioii, 
appointed Chief of Division of F/ducation and Extension, 
Pretoria. 

F. J. du Toit, B.A., Market Officer, Division of Economics and 
Markets, transferred to Mines and Industries. 

H. K. Mimro, B.Sc,, F.E.S. (London), Entomologist, b^st ]j(mdon, 
transferred to Pretoria 

G. May, First Grade Government Veterinary Surgeon, Veterinary 
Division, Transvaal, promoted to Senior Veterinary Officer, 
Queenstown. 

V, Korh appointed Principal Tobacco and Cotton Officer (post ot 
Chief, Division of Tobacco and Cotton, abolished). 

E. IF. Sampson, B.A. ^(Cambridge), N.D.D., Dairy lnspt>ctor, Dairy 
Division, Pretoria, appointed P5rst Grade Economist, Division 
of Economics and Markote, Pretoria. 

O, T, de Villicrs, M'.R.C.V.S., Government Veterinary Oflitxjr, 
Veterinary Division, Bloemfontein, transferred to Kroonstad. 

T, fl . Naude, B.Sc., M.Sc., Ph.D., Entomologist, Division of Ento- 
mology, PretoriiK transferred to Rustenburg. 

W. J. Lamontf Principal, SchcKil of Agriculture, Elsenburg, 
appointed Assistant Chief, Division of Education and Extension, 
Pretoria. 

0. va7i E. Mare, B.V.Sc., Government Veterinary Officer, Pretoria, 
transferred to Mafeking. 

W. II. Scherffivs, Chief, Division of Tobacco and Cotton, Pretoria, 
retired. 

F. K. A. Liehhrwndt. M.A., Technical Assistant, Soil Survey, 
Pretoria, appointed Chemist, Division of Chemistry, Pretoria. 

E. T. Fern, Government Veterinary Officer, Mafeking, transferred 
to Bloemfontein. 

D. *7. Seymore appointed Journalist, Office of the Editor, Jownud of 
Agriculture. 
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THE MAIZE JASSID. 

{liahTutha whita Naiide.) 


]iy C. V, V. J). Mmkwk, Division of Kntoniology, Durban. 


The announcement by Mr. Siorey, the Government Mycologist at 
Durban, that maize variegation, for long somewhat of a puzzle to 
observers, is a disease of the mosaic type and that it is carried by a 
jassid, lialcJutfui whila. has aroused more than passing interest in 
this insect. It is therefore considered advisable to puY)lish certain 
observations made ui)on it. 


Mkthoj) of Study. 

The insects appear to do quite well in a glass tube open at lK)th 
ends. A piece of muslin is tied over the top, and the bottom may be 
cl(»sed with a plug of (^otton-wool : better ventilation is perhaps secured 
by using a cork with a hole punched through it and covered with a 
piece of muslin, instead of a cotton-w'ool plug. By means of a hook 
or a loop tied to the top the tube is suspended in an upright position. 
This ensures that the liquid voided by the insects does not fall on the 
side of the tube, which therefore remains (*lean longer, and does not 
need to be so frequently changed. If not ttK) wide a tube is 
employed, one w^hich does not exceed the focal length of the lens to be 
used in making observations, the insects can be examined without 
disturbing them. The tip of a leaf-blade of the food-plant is inserted 
into the tube alongside the ])lug at the bottom. To reduce transxura- 
tion and condensation of moisture on the inside of the tube, only the 
minimum amount of leaf surface necessary is sujiplied for the insects 
to feed upon. This method has to be varied somewliat when it is 
desired to keep eggs till they hatch. The leaf tip is very liable to 
dry out, and the young appear to be unable to emerge from the dry 
tissue. When only the tip of a leaf is put into the tube, it may 
wither and die before any eggs laid in it can hatch. It is well, 
therefore, to avoid the possibility of this happening by providing 
the females with a part of the leaf well away from the tip in which to 
deposit their eggs. A narrow leaf is selected, or a strip torn from a 
broader leaf, and is placed aci'oss the mouth of the tube so that the 
plug may be pushed in carrying the leaf before it. Another method, 
which I first saw used by Mr, Storey, is to put the mouth of the tube 
against the leaf and hold it in position by means of a suitable spring, 
Jassids, both adults and nymphs, are very jumpy, and will leap away 
on the least disturbance; but in the tubes they become rather 
disinclined to move, and trouble may be exi)erienced in trying to 
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change the food. When the leaf is pulled out, they may cling to it 
till they are crushed against the tube, or they may get outside 
uninjured and escape. It is therefore advisable before withdrawing 
the leaf to insert a long pin, like a hatpin, through the muslin at the 
top, and carefully touch the insect, when it will jump away from the 
leaf. 


Description. 

The eggs are white in colour and about one-fiftieth of an inch 
long. They are inserted into the leaf substance, and unless laid in the 
midrib are visible from either side of the leaf. Except for the appear- 
ance of two black eye-spots, not much change can be observed going 
on until the young hatch. 

The nyinphs are white with two black eyes when hatched. They 
have no wdngs, but otherwise resemble the adult in shape. Sooner 
(>]• later a purple mark appears on the upper side of the thoiax and 
abdomen. The portion on the thorax has the shape of a trapezium, 
and that on the abdomen the shape of a triangle with its apex towards 
the thorax. This mark may appear as early OvS afier Ihe first moult; 
if not, it may show up after any subsequent moult. The wdng pads 
are to be seen clearly after the third moult. 

The adult is a small insect, about three-fiftieths of an inch long 
and of the characteristic jassid shape, wddest across the head, and 
from there narrowing posteriorly. When at rest it appears to be 
longitudinally striped, having a light yellow line down the back, 
then a dark band on each side over the thorax and wings, and a 
narrow light outer edge to the upper wdngs. The upper side of the 
body under the wings is black or purplish black. The colour of the 
head, legs, antennae, and underside of the body is light brown or 
yellowish with a greenish tinge under the abdomen, probably from 
the contained food. The eyes are black, and in front of tbe eyes, 
closer together, are two round black spots simulating nostrils. 


Life-History. 

Jncuhaiion . — The eggs have been found to take from nine to 
twenty -one days to hatch. The longest period occurred with eggs 
laid towards the end of the month of August. From then onwards 
there was a gradual, though not always regular, decrease in the 
period of incubation, till the minimum was reached with eggs laid 
between Christmas and New Year. Eggs laid during January took 
ten to eleven days to hatch, and apparently after that the egg stage 
continues to lengthen. It is also thought that during the colder 
months the stage might be even longer than that recorded for August. 

Nymphal Insta/rs , — The nymph moults five times, reaching the 
adult stage at the fifth moult. The following table shows the number 
of daye between the various moults and also the total nymphal periods 
l^bserved. The observations were made during the months of 
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November, December, and January. During the colder months, the 
nymphal period is probably also prolonged. 


Number of Moult. 

iBt. 

1 2nd. 

1 i 

3rd. 

4ih. 

6th. 

Entire Nyijj[)lial 
Period, 

Maximum 



1 

■■ 7 

9 

] 

11 

31 

Minimum 

1 2 

2 

1 2 

3 

2 

18 

Avenij^e 

4*1 

i 1 


! 4*0 1 


7-2 

23-0 


Two nymphs took fourteen days from the third moult before 
passing the fourth, and they were then thirty days old. As both died 
oefore becoming adult, thej'^ were probably not normal insects, and 
their records are omitted from the calculations for the above table. 

Imago Life \ — The AdvlU — The length of time the adult may 
remain alive has not yet been ascertained. Probably it lives foj* 
several months. Females were found to start egg-laying from six to 
fifteen days after reaching the adult stage. One female laid d3!) 
eggs in thirty-six days. The greatest number of eggs deposited in 
one day w^as twenty-two, but on the preceding day the leaf on 
which the insect wuvS feeding had turned yellow and no eggs were 
laid. The greatest numbers of eggs found on other days were sixteen, 
seventeen, and eighteen. 


Food Plants. 

The insect is commonly found on maize and sugar-cane on the 
Natal coast. It liUvS been successfully fed on Napier fodder grass 
and JMgitariu sp., and it is likely that it will thrive on most of the 
grasses. No attempt has been made to feed it on other plants. 

NatI'Kal ('ontkol. 

By its activity the jassid probably escapes many enemies that 
prey upon small insects. In the egg stage, however, it is attacked 
by a parasite, which may be the principal factor in preventing its 
excessive increase. Parasitized eggs may be recognized by the 
appearance of a red spot, which is the developing parasite. From 
these eggs a small reddiwsh-brown parasite emerges. It has not yet 
been identified. 

Though the jassid has not yet been observed to multiply to 
enormous numbers as some other small insects, such as aphides do, it 
does represent a very potent agent in spreading maize variegation. 
Every season there appears to be a sufliciency of this spe(u’(\s to provide 
widespread manifestations of tJiis morbid conditon of the maize 
plant. 
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THE MANURING OP TRANSVAAL SOILS.* 

Jiy 1'. (i. W. llEiNECXvK, B.A., M.Kc.Ag., Principal, Poichcfsiioom 
School of Agriculture and Experiment Station. 


* Orifrinally piiblishp<I as Dopartmenfal BuUctm Wo. H|, 1915, and now revised. — K ditor. 

Plant Food. 

The roiT coDiairis certnin iiigre<Heuts which, are essential for tlie 
growth and develojmient of plants. When a plant is burned up, ash 
remains. If this is examined we find, amongst other things, lime, 
magnesia, potash, iron oxide, sulphates, and phosphates. Nitrogen 
in the form of ammonia, carbon dioxide, and water are driven off 
into the air by the process of burning. The above-mentioned con- 
stituents are the plant foods. 

Soil in General. 

The soil conlaiiis, generally speaking*, sufficient iron oxide, mag- 
nesia, sulphates, and even lime for the actual food requirements of 
any crop. Sometimes we apply lime to soil when the ground is sour 
to neutralize this, since a state of sourness in the soil spells infertility, 
especially if it is proxiosed to grow lucerne, tobacco, or other lime- 
loving crops. Further, carbon dioxide is obtained by plants from 
the air in as great amount as required, and, obviously, water is 
necessary for all the growing processes in plants. Now, three plant 
foods remain, viz., phosphates, nitrogen, and potash. These three 
are important because (1) plants remove more of these ingredients 
from the soil than any other; (2) ground often contains too small 
an amount of one or all of these three ingredients in a form suitable 
to meet the immediate requirements of a crop. For these reasons 
if is often necessary to apply one, two, or all thre^e of these con- 
stiiuents to the soil as manure. 

Kraal or -*Farmyard Manure. 

A manure is an article that contains one, two, or three of the 
ingredients — phosphates, potash, and nitrogen. Kraal manure con- 
tains all three, and is therefore the safest and best (this will be shown 
Jater) manure a farmer can use, because it will put back into the 
soil all three of the constituents which are removed in large quantities 
by the croj) and which may run short at one time or other in the soil. 

Artificial Manures. 

Where kraal manure is not obtainable, or where the farmer has 
not sufficient, he is obliged to use artificial manures. Often artificial 
manures liavc not all three (constituents, so that manuring 
by these means ie(|ui7*es a little thought and study. For instance, 
a farmer caiinot manure his land year after year wTth a manure 
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supplyinfi^ only one of the Ihree jnj^redieniB and expect always to 
get good results, because the <‘,rop takes annually as well a good deal 
of the other two constituents out of the soil. 

Superphosphate contains nothing but phosphates. (}ood results 
are obtained the first three or four seasons on the majority of the 
Transvaal soils if this manure is applied alone, whether for oats, 
wheat, mealies, or even potatoes. One cannot expect, howx»ver, that 
this will continue, because the crop on each occasion removes nitrogen 
and potash, in addition to the phosphates applied. 



Fuj. 1 . 

The AA'KKACiE Tkansvaal vSoil. 

An average of 100 analyses of Transvaal soils fiom various })arts 
of the Province, carried out hy the Transvaal Department of Agri('iil- 
ture prior to tjnion, showed the average soil to be ‘‘ poor in 
phosphates, medium in nitrogen, and “ good in potash. These 
analyses, and others since made at this Institution, bear out this 
general conclusion. On this account we find it necessary in praeti<*e io 
apply only superphosphate to oats, wheat, or mealies for the first few 
seasons. After that it becomes necessaiy to bring in nitrogen with 
the phosphates in the system of manuring. (In passing it may be 
mentioned that the best phosphatic manure is superphosphate, unless 
Ihe soil is acid or ‘‘ sour,^’ when basic slag, bonemeal, or a mixture nf 
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bonemeal and superphosphate must be used in its stead.) It is^ 
generally speaking, not necessary to appljr a manure containing 
potash to the soil for many seasons, especially where cereals are 
grown, and more so if thorough and good cultivation is practised, 
for by that means potash is rendered available in the coarse soil 
particles and bits of stone. Thus it is not economically .^ound, in 
most cases, to manure crops with one of the so-called special 
fertilizers,^^ because, although these mfenures contain all three 
manurial ingredients, the potash is not usually required, nor at first 
the nitrogen, both of which ingredients are expensive. 



Fig, 2, 


Humus. 

There is a soil ingredient called humus. This ingredient is 
formed by the partial decay of grass, straw, leaves, roots, and other 
materials of vegetable and also animal origin. Humus, although 
it does not serve directly as a plant food, contains plant food con- 
stituents which are easily put at the disposal of a crop. Above all, 
humus assists the soil to retain a good deal of the water which finds 
its way there from rain, and is thus an indispensable constituent in 
our soils, especially where dry-land culture is practised. Our soils 
are defiisient in humus, and our object should therefore not only be 
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to supply plant foods as such to the soil, but also humus. Kraal 
manure contains the plant foods as well as humus, and it is for this 
reason that we value it more than any artificial fertilizer. 

Manuring of Special Crops on the Average Transvaal Soil. 

It is impossible to lay down a system of manuring which can 
be said with certainty will yield the best results in all cases, but on 
the average soil of the Province the following are recommended : — 

(1) Mealies y Oats, and Wheat. 

Even if the farmer had kraal manure and (‘ould plough Ihis 
under on ihe mealie, oat, or wheat lands every three years, he could 



Fuf 


with advantage still apjdy 100 to 200 lb. superphosphate per acre 
in the intervening years, for the reason that our lands are so poor 
in phosi)hates. By suc^h means not only will the best harvest be 
obtained, but the productive power of the land increased for the 
seasons ahead. This system is an excellent one for whatever crop 
it is proposed to grow. 

Unfortunately, kraal manure is scarce in the Province, and what- 
ever little there may be is generally put aside by agriculturists for 
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potatoes and other roots. If kraal manure is not procurahle, then for 
ihe first few seasons superphosphate should he a.]»j)lied ai the rule (d 
100 to 200 lb. per acre (basic sla^;, boiuuneal, or a mixture of bone- 
meal and superj)hosphate instead of superjihosphate on sour soils). 
In the nieantinie it can be as(‘ertained by means of a trial just when 
it will pay to apply nitrogtui with the phosphates. This is done by 
manjaring a fair-sized piece of ground with a mixture, two parts of 
superphosphate and one part of blood manure, the quantity of the 
former per acre being the same as applied lo the main (TOp. It 
will be found that about the fourth season the soil will require 
treatment by w^hich nitrogen can be brought in. 



Fif /, 4. 


A good and profitable way of bringing nitrogen into the soil is by 
growing a leguminous crop, such as peas or beans, and ploughing 
this under as soon as the plants are in flower. Leguminous plants 
get a good deal of nitrogen from the air. By turning under such a 
crop the soil is enriched in nitrogen. In addition, by the decay 
of the leaves, stems, and roots of the plants, a good deal of humus 
is added to the soil. All that is requii'ed for the ensuing crop of 
mealies, oats, or wheat is a dressing of a phosphate. The harvests 
from such a system will surprise any one not acquainted with it. 
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Instead of leaving our exhausted inealie lands to lie idle for 
some years and to grow nothing but poor queek/^ it would prove 
a profitable scheme to grow a cheap legume, such as kaffir beans, 
with or without the appli(^aiion of a small dressing of phosphate, 
and to turn this under betimes, Land so treated would give good 
returns the following season when manured with phosi>hates. 

It is always convenient to grow and plough under a leguminous 
crop, in which (^ase nitrogen can be applied in the form of Govern- 
ment guano in conjunction with phosphate (one part by weight 
of each, or one part of former and two parts of latter). If guano is 
not procurable, then l)lood manure (one part to every two parts 
of phosphate) can take its place. Blood manure is sold cheaply by 



Fig, 6 . 

certain public abattoirs, snch as the municipal abattoirs at Newdown, 
Johannesburg, and l^retoria. 

(Note. — Basic slag should not be directly mixed with guano or 
blood-meal, but applied separately.) 

Figures 1 and 2 show the effect of superphosjduite only on wheat 
on ground that had received the same treatment for two years. No, 1 
re<‘-eived superphosphate at the rate of 200 lb, per acre and No. 2 no 
manure. The experiment was started by the w riter on new ground in 
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1910, and photos were taken at time of the second crop in l9ll. No. 1 
yielded a harvest of something like six bags of grain to the acre, and 
No. 2 three bags to the acre. After deducting cost of superphosphate 
from the value of the extra three bags resulting from its application, 
there was a profit of £1. 10s. 8d. 

Figures Nos. 3 and 4 were taken in 1912 in an experiment on 
oats on soil adjacent to the wheat plots and similar in type. The 
trials were started in 1907. i he first three years, 1907-08-09, the 
plot receiving superphosphate alone was the best (out of a total of 
twenty-six plots of single manures ai»d combinations thereof). After 
that time, 1910, and onwards, the plot which received a nitrogenous 
manure, together with superphosphate, was the best. No. 3 shows 



Fig 6. 

the plot which received superphosphate 200 lb, and blood manure 
140 lb. per acre, and No. 4 is a no-manure plot adjoining. No. 3 
yielded oat-hay at the rate of 3,890 lb. to the acre, and No. 4 1,660 
ib. to the acre. The superphosphate and blood manure gave a clear 
profit of £4. 8s. 6d. per acre. 

(2) Potatoes, 

Kraal manure is indispensable if a success is to be made of potato 
growing. The potato does not only require the plant foods in the 
kraal manure, but also the organic matter or humus present. If a 
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farmer has not suflScient kraal manure (and even thou^^h he has), it 
pays to spread 600 to 1,000 lb. of superphosphate per acre in the drills 
with the potato seed. If kraal manure is out of the question, then the 
potatoes can, with advantage, be grown on land where leguminous 
green manure was previously ploughed under, to be followed by 
a dressing of superphosphate in the drills at planting. Failing this, 
a mixture of about 1,000 lb. per acre of superphosphate and Govern- 
ment guano in equal quantities spread in drills has given good results. 
Meat-meal is a good substitute for guano. 

(f3) Lucerne. 

This crop gets all the nitrogen it reqtiires from (he air, provided 
always that the soil has sufficient lime and the crop is well established. 
For this reason lucerne growers do not generally apply a manure 
containing nitrogen. The lucerne plant produces humus in the soil 
by the rotting of its own leaves and roots. We prefer, therefore, to 
keep our kraal manure for some other crop. Superphosphate is, in 
(he majority of cases, all (hat lucerne requires — a dressing of 400 to 
500 lb. })er acre. Wherever lucerne is to be established, it is a 
very sound policy to plough under a good heavy dressing of dung 
or kraal manure for various reasons, one of which is that the young 
lucerne plant will require (o get its nitrogen from the soil until it 
is strong and vigorous enough to dra\v its nitrogen from (he air. 

Figures Nos. 5 and 6 show the effect of a dressing of 400 lb. 
supeiphospliate per acre to lucerne on a black-clay loam on the farm 
(ferardminnebron, at the eye of the Mooi River, Potchefstroom. The 
experiment was started in August, 1911, and was continued for three 
seasons, the jdots receiving the same treatment annually. The photo- 
graphs were taken on the same day, 2Ist December, 1912, just at the 
time of the third cutting and in the second year of the experiment. 
No. 5 represents the plot which received superphosphate at the rate 
of 400 lb. per acre, and No. 0 the no-manure plot. No. 5 gave a 
return for the season 1912-13 of 4J tons hay per acre, and No. 6 
only 2^ tons hay per acre — a total of six cuttings in each instance. 
The application of 400 lb. superphosphate brought in a net profit 
of £11 per acre for the season. 

Often good results are obtained by the application of lime to 
lucerne. Everything, of course, depends on whether the soil is 
wanting in lime or not. It is doubtful whether it wdll pay to 
attempt to grow lucerne extensively on soil that is sour or very 
deficient in lime unless the fanner can obtain very large quantities 
of lime cheaply. 
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INQUIRIES AND REPLIES. 

SELECTED LETTERS FROM FARMQtS. 


[Hereunder are a number of recent letters replied to by tbe various Divisions and 
Schools of Agriculture concerned. They are selected for publication as being of interest to 
farmers generally in the localities affected. In each case the area only from which the 
inquiry emanates is given ; as the replies must necessarily be curtailed, they will Indicate, 
when required, literature from which further information may be had. All departmental 
bulletins quoted are obtainable on application to the Editor.] 


Cultivation of Pineapples. 

Louis Trichardi . — Could you please give me some iuformaiiou 
f)n tbe cultivation and harvesting of pineapples? 

The Chief, Division of Horticnltiire, replies : The pineapple is 
one of the simplest fruits to grow under righ.i (‘onditions of wsoil, 
climate, water, etc!. Break up your soil, get the suckers, and plant 
them out, say, 3 feet by 5 feet or 4 feet by 3 feet or 4 feet by 5 feet — 
there is no hard and fast rule. Continuous cultivation is one of the 
secrets of success after the pines start growing. Keep tbe cultivator 
going between the rows. Suckers are obtainable from the Langholm 
Estates, P.O. Langholm, at very low rates — something like bs. per 
1,000. There are two varieties of pines grown generally in this 
country : The Natal Queen, v^hich is a small well-flavoured fruit, 
carries well, but on account of its small size it is not so suitable 
for canning. The export weights are 1] io lb. The other variety 
is the Cayenne or Giant Kew, for which the export weiglits are from 
2^ to 4 lb. ; it is a smooth-leaf pine, perhaps not as high-class for the 
table as the smaller Queen. Ruckers may be planted at any time 
during September and October. Factory prices run from 9d. to Is. fid. 
per dozen. The Cayenne on account of its size commands a vsomewhai 
higher price. 

In harvesting for export they should be cut with a certain amount 
of stem attached, ^ inch in the case of ilie Queen and 1 in(*h on 
Cayenne, and the whole crown should be left on the pine. The soil 
must be w^ell drained. This fruit seems to thrive best on fairly steep 
slopes. 


Tuberculosis in Pigs. 

Creighton, Natal , — Last month, of 17 pigs sent away to two 
different firms, 13 were condemned for tuberculosis; although only 
one carcass was totally condemned, the rest had it in various parts 
of the body, such as the head, etc. All were bought as weaners and 
have been well fed on mealies, milk, water, and green foods. My 
sties are all concueted. with wooden platforms for the pigs to sleep on, 
and are cleaned out every day. Two of my neighbours got some of 



jNQUlHrKS AND 


87 


the same lot ot pigs, uihI theirs were (|uite soufid. fs Ihero any 
possible (;ause of ilie disease, and w^hat must be done in eradieate itJ" 

Cedara School of Afjcicultvre replies: (1) Possible cause of 
disease : Thei e are tw o possibilities — these pigs w ere affected at time 
(jf sale, or coiitracded it on your farm. The first does not seem possible, 
for the reason that only one had generalized disease as showui by 
total condemnaiion. If they had had it at lime of ])uying as weaners, 
most would now' have been condemned totally, for with the pig, 
generalization takes place quickest. I^erhaps you have possibly been 
feeding them on tubercular milk, or they have been in contact with 
other tuber(*ular pigs. (2) A general tuberculosis test of all your 
cattle is suggested. Any pigs show’ing enlarged joints wdth signs of 
w'asting, sw'ollen throats, or wasting alone, must be considered as 
highly suspect. 


Syphoning Water. 

Spririf/foiitcio . — Please advise me in connexion w'ith the 
syphoning of water out of a dam. 



Glen School of At/nculiurc replies: — The great fault of a 
syphon is that sin(*e the pressure in the pipe al the crown (top) 
is less than atmospheric pressure,, the whaler easily gives up its air, 
which accumulates at the crown and finally breaks the continuity of 
the w'ater; then the syidiou ceases to operate. Syphons prove trouble- 
some wdien made of piping of small diameter, and the bigger the 
piping the better are the results obtained. A useful arrangement is 
shown in the accompanying sketch. To prime the syphon (i.e, to 
start the operation) pro(?eed as follows : — -Close valve A, open valve B ; 
then valve C, whicdi is self operating, will close automatically. Fill 
the syphon with w^ater tlirough the filling cup then close valve B 
and open valve A quickly, when syphon will again operate. 
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Shooting the Rod ” in Turkeys. 

Brandfort , — What does ‘'shooting the red’^ in turkeys iiieuii? 
What is the best feed for yonhg turkeys ? 

Glen School of Agriculture replies: ‘'Shooting the red^' is the 
term applied when young turkeys co-mmenre showing the red fleshy 
part around the head and throat, usually at aljout six weeks of age. 
After they have shot the red, they become far more hardy than 
previously. 

For the first few days they require very little feeding, but waiintli 
is essential. Thick milk is an excellent food from the start. A moist 
mash consisting of equal parts bran and mealie-ineal damped with 
thick milk is very good ; cracked maize is quite suitable as a grain 
feed. Onions cut up finely are relished. After the turkeys have 
shot the red, mealies as a grain, along with dry mash always before 
them, is all that is required. Plenty of green foo<l is essential, also 
free range when the turkeys have developed. 


Treatment of Parasites in Poultry. 

Johanneshiirg . — What treatment is re(*ommende(l for iap(‘\M)rnis, 
round wonns, and lice on poultry? 

Potchefstroovi School of Agriculture replies: It is suggested lo 
use either turpentine or lye. In using turpentine, first fast the birds 
for twenty-four hours, during which time they should be given som(‘ 
epsom-salts. One teaspoonfm of salts is allowed for each bird, the 
whole being dissolved in warm water and mixed with mash. The 
following morning the turpentine may be given in a dose of from 
one to two teaspoonfuls per bird. Owing to the offensive qualities of 
turpentine, it is not possible to give it in food, but it must be ad- 
ministered to each bird individually. Introduce the dose into tin* 
crop by means of an oiled rubber tube inserted through the mouth 
and oesophagus. The turpentine, diluted with an equal amount of 
olive oil, may be administered by the moutli. Three or four liouis 
after giving the turpentine, the birds should receive another laxative* 
dose of salts, administered in the mash as before. Owing to the 
resistant nature of tapeworms, it would be advisable to repeat the 
vermifuge treatment in about three weeks. 

A tablespoonful of concentrated lye may be added to about a 
gallon of wheat and oats, and this may be cooked slowly for about 
two hours. This mixture may then be fed to the birds. A second 
dose should be given twelve hours after the first one. 

The tobacco treatment is very efiicient against the round worm. 
Take one pound of finely-chopped tobacco stems and steep them for 
iwo hours in just enough vrater to keep the mavss covered. The liquid 
and the vstems are then mixed with the mash and this is then givei» 
to one hundred birds. Two hours later the birds should be given 
some epsom-salts. This treatment should be repeated in two weeks. 

The best remedy against lice is sodium fluoride. Thoroughly 
dust the birds with this powder at least once a month while they are 
infested with lice. 



Inquiries and Replies. 


89 


Cost of Feeding Poultry. 

Mariizburg, Natal. — Can you give me any information as to why 
iijy egg production costs so much? The hens average 150 eggs pei* 
aiiiium, or just over one dozen eggs per hen per month. The best 
(quality of feed ivS bought and only a bag of each kind at a time. The 
result is that each hen costs 9Jd. to feed and only lays one dozen eggs. 

Cedara School of Agriculture replies: When foodstuffs are 
bought by the bag the cost of feeding is usually higher in price than 
when bought in bulk. The present prices of different feeds are as 
follows per 100 lb.: — Pollard, 9s. 6d.; bran, 9s.; lucerne meal, 
12s. (>d. ; meat meal, 12s. 6d. ; crushed yellow maize, 15s. 6d. ; wheat 
(best), 15s. 6d. The approximate cost of food per month per bird, fed 
on a balanced ration made up of the above ingredients, is approxi- 
mately 9Jd,, which is considered reasonable. This could be reduced 
considerably if the foodstuffs could be bought in bulk during the 
cheap season and stored in a dry place and away from rals. 

Your flock average is 150 eggs per bird per annum and the cost 
of feeding is 9^d. per every dozen of eggs produced, so that the cost 
of producing 150 eggs, i.e. 12i dozen, per bird per annum is 
approximately Os. lid. The juice paid by the Natal Co-ojierativt* 
JOgg Circle per 1 dozen eggs was Is. lOid. Therefore at this pric(* 
your 12^ dozen eggs would bring in 2^1s. 5d. less 9s. lid. cost ot 
feeding, a profit of about 18s. 6d. jier bird, which is considered ver> 
good for the flocjk average j)roduction of 150 eggs per bird per annum. 
In order to increase the flock average production, it is necessaiy to do 
culling to remove the inferior birds that are iNtcjujig down the 
average. 


Barnevelder Fowl. 

('aroltnn , — Will the Uarneveldei become a first-class competitor 
of the egg-laying breeds in South Africa? Is there any book giving 
descriptive accounts of the different breeds with regard to conformity 
to tyjw\ skeletal structure, etc., of the ideal egg-producer ? 

Potcliefstrooin School of Agriculture replies : The Barnevelder 
is a new breed and as such it has gained popularity and is still 
finding favour among many poultrymen. It will never really sup- 
jdaut the more established breeds of egg-producing qualities, and 
even should it become a competitor it could not hurt such breeds as 
the Australorpe, Plymouth Bock, Rhode Island Red, and Leghorn. 

The best book recommended is one published by the Reliable 
Poultry Journal Publishing Go., Dayton, Ohio, IT.S.A., viz., 
“ Profitable Culling and Selective Flock Breeding.” This is a 
valuable book on the question of selection and culling. 

If bred for high egg-production, provided there is a gDod strain 
of any of the egg-laying breeds, you ought to get an intensity of 
production per bird of at least twenty eggs per month during the 
more favourable months of the year, and at least twelve to fifteen 
eggs per month during the w'iiiter months. If not, cull your flock 
more rigidly. 

After selection, feeding is one of the most important considera- 
tions. If the methods of management and feeding are correct, the 
birds will respond to high egg production. 
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Stabling of Horses and Cows. 

Belmont, O.F.S . — Please supply particulars regarding suitable 
dimensions for horse and cow stables. Why is it considered better 
to stable animals tail to tail ? 

Glen School of Agriculture replies : Horses and (^ows are stabled 
tail to tail to prevent the animals on one side of the stable breathing 
the foul air expelled from the lungs of the animals stabled on the 
opposite side. Also all excreta, urine, etc., is confined to one part 
of the stable, i.e the central passage. When animals are stabled 
head to head infectious disease is more easily spread. 

The internal dimensions of horse and cow stables vary slightly 
according to the sizes of animals io be stabled. The following 
measurements wdll serve as a guide, viz. {a) Stable for large work- 
horses : — Length of stall from wall in front of horses’ heads to edge 
of urine channel next horses’ hoofs, 10 J feet, width of stall 6 feel : 
{b) stable for Cape-cart and carriage horses: — Length of stall OJ feet, 
w’idth feet. The remaining dimensions are according to choice, 
suitable sizes being as follows: — Width urine channel 1 foot, width 
]>as8age 6^ to 6 feet. The *iir space per horse should not be less than 
] ,000 cubic feet. 

A cow stable may be provided wdth three pa^ssages, one central 
6 feet wide, and two side (feeding passages) about »‘U feet wdde, i.e. 
large enough to permit the passage of feed-barrow. In a stable 
for the larger breeds, the average length of stall plus manger is 
8 feet, and is arranged for difterent sized cows, as — Jerseys and 
Kerrys, 6^ to 7 feet; Ayrsliires, 7 feet; Cross-bred cows of average 
size, 7 to 7i feet; Shorthorn, Fries, 7^ to 9 feet. The width of each 
double stall for larger sized cows should be from 7 to 7| feet and for 
smaller cows feet. The cubic air-space pei* cow should be between 
600 and 700 culiic feet. 

If desired the feeding jnissage.s of the cow stable may be omitted, 
the mangers being constructed against each side wall; the 
arrangement wdll cheapen the construction gieutly, but provides an 
inferior stable. 


Short Course, 1926. 

F rankfort, — (1) When w’ill the next short course be held and when 
should application be made for it? (2) Are the subjects of a general 
nature? (8) Can the following courses be taken at the same time, 
e.g. maize, sheep and w^ool, and poultry? (4) WluU is the cost of 
board and lodging and the fees for each subject? 

Glen School of Agriculture replies : 

(1) Annually, during June and July. Applications should be 
made as soon as possible. Pamphlets in connexion therewith are 
issued during March and July, and preference is given tu applicants 
w^ho have not attended any short courses yet. 

(2) No. Only special subjects, e.g. sheep and wool, poultry, 
in each course ; only one subject is dealt with. 

(3) No. These courses cannot be taken simultaneously ; possibly 
it can be arranged to take one in the one week and another in the next. 

(4) Fees, yOs. i>er week, including board and lodging. 
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Contagious Vaginitis in Cattle. 

I^ew Manovery Natal, — Does contagious vaginitis cause sterility 
in the bull as well as in ihe cow, arirl is it possible for a calf to be 
born with the disease? 

The Director of Veterinary) Education and. Research I’eplies : Tlie 
afiPected bull does not become sterile, ))ut, owing to changes in the 
genital organs, hesitales to serve. Heifers can become infected when 
still very young, 30 to 40 days old, and commonly show signs of 
infection as yearlings. There is no clear eviden(*e available to sho\v 
that calves can be born with Uic disease. 

Our recent observations iond to show that actual sterility is not 
set up by this disease, as is so <*ommonly believed by farmers. In 
cases where sterility is found to have developed, it is almost 
invariably the result of drastic* treatment wdiich is very often applied. 
What does happen, how’ever, is that animals in the acute stage of the 
disease, particularly young heifers, frtvpiently return to the bull and 
fail to conceive inunediately. llepeated service in such cases 
aggravates the condition. Acute cases, both heifers and cow^s, should 
therefore be submitted to treatment about a month before service, the 
object being to allay the irritation wdiich is present in the vagina. 
The treatment now recommended is as follow^s : — Obtain from a 
chemist LugoPs iodine solution, and foi‘ use make up a ^ per cent, 
solution in boiled water. Wash out the vagina with this, and on the 
following day swab oui wilh a mixture consisting of 1 part iodoform, 
1 part bismuth subnitraie, and 25 parts olive oil. The swabbing can 
be done conveniently by means of (*otton-w*ool fixed at the end of a 
stick. The treatment, as indicated here, should be repeated at least 
twdee a w'eek. Jn the case of lieif^^rs only showing a few" nodules and 
not treated before service, they should be submitted to treatment 24 
hours after service. In this case it will be sufficient to sw’ab them out 
once or twice with tlie mixture previously given. 


Feeding Late Chicks. 

Paddorlx, Natal . — Ts cod-liver oil good for late c*hi(’ks which are 
fed on dry mash? Is buckwheat good to include in tlie grain mixture? 
Jn order to provide a bahuiced ratio wliat olher foods <o biaii, pollard, 
fish, and lu<*ernc meal should be given if crushed maize is fed 
exclusively? 

Cedarn School of Agriculture rejdies : Lute- hatched chicks never 
do so well as the early hutched ones, i.e. chicks hatched in October 
and November do Jiot develop as well as chicks hatched in June, July, 
and August. Cod-liver oil is excellent for growing chickens and 
would certainly help to push on late-hatched chickens quickly, tiive 
four tablespoon fuls to 100 chicks when beginning to use the cod-liver 
oil, then gradually increase up to twelve tablespoonfuls per day. 
The oil should be worked into their early morning feed of mash, and 
care must be taken to distribute evenly the oil through the mash. The 
chicks must be kept warm and dry^ — this is essential. Feed them 
frequently during the day, and at night, say about ten oTdock, take 
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a light and give them an extra feed; this helps to develop chicks 
quickly. Always give them plenty of clean, fresh water and keep the 
drinking-vessels scrupulously clean. 

Skim-milk is a valuable chicken food and may be fed sweet or 
preferably sour, as soxir milk has a most favourable influence on 
growth and vigour and is an important agent in the reduction of 
mortality from all causes. It has been found that the addition of 
skim-milk to a ration increased the consumption of other food. When 
feeding skim-milk it is essential to see that all utensils are thoroughly 
I'leaned — preferably scalded — especially in warm weather. 

Jliickwheat, owing to its large proportion of crude fibre, has a 
lower percentage of digestible organic matter than any of the othei* 
grains, except oats. Fowls do not eat it readily on account of its 
(lark unattractive a]ii)earance ; it also huvS a tendency to cause lighi- 
(‘oloiired yolks. Wheat is considered necessary for chick rearing. 


Cultivation of the Castor-Oil Plant. 

Jolumnesburg. — Could you please give mo any information a,s 
regards the growing and treatment of castor-oil plants. 

The Division of Field and Animal Husbandry replies : The 
(jiiltivation of castor-oil plants has been tried in South Africa for 
some little time and with varying success. However, from the 
experience of growers and the results of experiments, the following 
lines of proc^edure seem necjessary to ensure success :-~ 

Being a sub-tropical plant, only the warmer low-lying districts 
are suited to its culture. In fact, it is so vsensitive to frost, that 
experience has shown that it is not advisable io attempt the culture 
on a large scale above 2.500 feet altitude. It is best to treat the 
plants as annuals, replanting every yeai*. The best kinds to sow are 
the small-se(ided wild varieties, particularly the one known as 
Madras.^’ The medium and large seeded kinds, especially IHcinns 
Hindus and liicinus zanziharejisis variety viridis, can be grown and 
do well (m drier soils; but these should be treated as perennials, and 
sowui eight feet by eight feet apart. The smaller kinds must be 
sown four feet by five feet apart, two seeds being planted in one 
hole — later thinned to one — and enliivated as for maize. The best 
time to HOW is in 0(hober and November. These plants, on gcMid 
clayey loam soil and well cultivated, will thrive with just rain-water, 
but better results are secured by irrigation, the natural habitat of the 
plants being river-sides. The soil should be a rich deep clayey loam 
to a loam soil — not sandy; and as the castor crop is very exhaustive 
to the soil, heavy manuring with phosphatic and nitrogenous manures 
is necessary. The yield per acre on good soils and with proper 
cultural treatment is between four and five cwt., but higher yields 
have also been recordecl. The insect and fungoid enemies are many 
and are one of the c^hief drawbacks to success with this crop. Of 
these, the borer is one of the worst. 
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NOTES FROM THE ‘‘GAZETTE/* 


Attention is drawn to the following matters of interest which appeared in 
the Union Government Gazette: — 

(Abbreviations: ** Proc. ’’-Proclamation G.N. ’’-Government Notice.) 

Gazette, 

No. Date, Iteme. 


IbW 1(5/10/25 
1510 23/10/25 

1515 27/11/25 


1512 ( 5 / 11/25 


1515 27 / 11/25 


1512 O/li/25 

15M 20/11/25 

1510 4/12/25 

1514 20/11/25 


Dippimj , — The compulsory dipping and disiniection of all 
cattle has been ordered as follows : — 

Every five days in the five-day dipping-fluid on — 

(a) Klein Zeekoe Valley, Pinetovvn District, Natal. (G.N. 
No. 1781.) 

(«) AUandulc aud all areas served by the dipping-tank 
thereon, Pietermaritzburg District, Natal. (G.N. 
No. 1837.) 

Lots Nos. 242, 243, 245, 24C, 290, 292, 289, 290, 285, 284, 
283, and 254, Low^er Umfolozi District, Natal, Boscb- 
hoek No. 489, Langverwacht No. 47G, Doornhoek 
No. 304, and Hollandia No. 384, Viyheid Divstrict, Natal. 
Blackhill No. 1068, Gallashill No. 1087, Sweethome 
No. 1082, Les Fontaines No. 1079, Springfields No. 1078, 
La Rochelle No. 1080, Normandy No. 1081, Silvennyn 
No. 1085, De Villiersdale No. 1084, Montblanc No. 1083, 
De la Roche No. 1087, Honne Esperance No. 1088, and 
Non Perella No. 1086, Pietersbiirg District, Transvaal. 
(G.N. No. 2100.) 

Every seven days in the seven-day dipping-fluid on — 

{a) til at portion of Potgietersrust I)istri(‘t, Transvaal, Ironi 
and including the farm Heelfraai No. 74, along the 
boundary of the Potgietersrust- Pietersbiirg Magisterial 
Districts in a soutli-eaaterly direction to the iarm Chlun 
No. 258; thence in a westerly direction along the 
boundaries of and including the farms Gibeon No. 703, 
Hamburg No. 592, Vlakfontein No. 590, Goedcboop 
No. 928, Klaiidsfonteiii No. 946. Van Wykspan No. 589, 
Kromkloof No. 876, and Doornfontcin No. 660; thence 
111 a northerly direction along the Magalakwin River 
to uhere it joins tlie Pietorsburg Magisterial District 
(G.N. No. 1963); 

(h) the Blaauwberg Police Area, Pietorsburg District, 
Transvaal (G.N. No. 2099). 

The compulsory dipping of sh<»ep and goats has been 
ordered as follows: — 

(u) In certain locations and farms in the Uinzimkulu 
District, Cape, between the 15th November, 1925, and 
the 31st January, 1926. (G.N. No. 1964.) 

(5) In Gxaku Ixication No. 23 and Ludidi Location No. 11, 
in Mount Fletcher and Matatiele Districts rovspectivoly, 
Cape Province, during the period 1st December, 1925, 
and 31.st January, 19^. (G.N. No. 2021.) 

(f) In Mosheah’s Location, Matatiele District, Capo, between 
the 15th December, 1925, and 31st January, 1926. 
(G.N. No. 2140.) 

Every owmer of sheep and goats in the Districts of 
Aliwal North, Albert, and Venterstad, Cape, whose sheep 
(a) have been scab-infected during the twelve months ended 
Ist DeeemW, 19^, and {h) whose sheep have been in contact 
with any sheep referred to in (a) during the six months 
ended 1st December, 1925, shall cause the same to be dipped 
twice during the period 1st December, 1926, and 28th 
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1516 27/11/25 February, 1926 (O.N. No. 2021)); also in the District of Hay, 
Cape, between the 2nd January and Slst March, 1926 (G.N. 
No. 2067). 

1512 6/11/25 The compulsory dipping and hand-dressing of all horses, 

mules, and donkeys has boon ordered as follows ; Every 
seven days in the seven-day dipping-fluid in North Camp, 
Town Lands, Picksburg, Orange Free State. (G.N. No. 1962.') 

1509 16/10/25 Certain dips have been sanctioned as “ approved dips 

for the dipping of infected sheep under official supervision. 
(G.N. No. 1783.) 

1509 16/10/25 Fenving , — Contributions towards the cost of dividing fence.s 
have been declared obligatory (n) in Ward Se(*oooeni, Middcd- 

1514 20/11/25 burg, Transvaal (Proc. No.’ 242); (b) on certain farms in 

Ward No. 7, Gordonia District, Cape (Proc. No. 274). 

Contributions towards the cost of (a) converting dividing 
fences into vermin-proof fences, and (h) erecting vermin- 
proof fences as dividing fences, have been declared com- 
1509 16/10/25 pulsory in the following areas: Ward No. 3, Venter, 

1512 6/11/25 District Philipstown, Cape (Proc. No. 243); Ward No. 1, 

District Richmond, Cape (Proc. No. 263); Ward No. 5, 
fiomersdale, District Victoria West, Cape (Proc. No. 264); 

1513 13/11/26 Ward No. 4, Doornhoek, District Maraishurg, Cape (Proc. 

No. 270). 

1609 16/10/25 Crown Lands for DisjPOsaL — ^Tlie following pieces of Crown 
land will be offered for sale by public auction at the places 
and on the dates specified: — 

The farm Sandkraal, in extent approximately 70 morgen, 
in the District of Piquetberg, at the Court-house, 
Piquetberg, on tlie 13th Jnnuarv. 

Farm No. 15, in extent approximately 98 morgen, and farm 
No. 24, in extent approximately lo morgen, both in the 
District of Port St. Johns, at the Court-house, Port 
St. Johns, on the 29th January, 1926. 

1511 30/10/25 Certain Crowm lands in th(‘ District of Stellenl>osch, 

at the Kuils River Outspan on the 13th January, 1926. 
(G.N. No. 1789.) 

1515 27/11/25 Certain lots at Blaauwberg Strand, Cape, on the 2i)ih 

January, 1926. (G.N. No. 2^55.) 

1515 27/11/25 Lot F, at Punzana, in the Division of Kingwilliams- 

town, Cape, at the Magistrate’s Court on the 13th February, 
1926. (G.N. No. 2056.) 

1515 27/11/25 The land named Lot Prospect of the Ekelenburg Estate, 

situate at Rondebosch, Cape, at Rondebosch on the 13tli 
January, 1926. (G.N. No. 2084.) 

1513 13/11/25 Live — Regulations in regard to tiu' introduction ot 

sheep and goats into the TTniori from the Recliuanalancl 
Protectorate are scheduled in G.N. No. 2000. 

1514 20/11/25 Ejr/tart of Fruit . — Additional regulations wuth regard to the 

export of fruit are scheduled in G.N. No. 2045. 

1515 27/11/25 Protected Areas , — For purposes of the Scab Regulations, the 

following districts have been declared protected areas : Paarl, 
Cape Province (G.N. No. 2068); Vereeniging, Transvaal 
(G.N. No. 2075). 
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RECENT AGRICULTURAL LITERATURE. 


LIST OF HOOKS ADDED TO THE DEPARTMENrs LIBRARY. 


(Note. — The first number is that of the class to which the hook belonp;s; 
the last number is that of the book it.self.) 


GENERAL. 

til 7 Bi.shopj W. W. Practical Handbook of Moder/i Library 

Cataloging. Williams & Wilkins Co., Baltimore, 1924. 
No. 9109. 

290,08 Bruwer, A. J. Protection m South Airica. Pro Kcclesia 

Printing Works, Stellenbosch, 1923. No. 9102. 

AGRK’ULTURE, LIVE S'rOCK, AND ALLIED SUBJECTS. 

411 Geldenhuys, F. E. Laiidbouondcrwys deur die Skool. 

Nasioiiale Pers, Beperk, Bloemfontein, 1925. No. 9192. 
430 Bakker, D. L. Grondbeginselen der Algemeene Vo<*teelt. 

W. E. J. Tjeenk Wiilink, Zwolle, 1922. No. fKlll. 

430 Hansen, J. Puschs liohrbuch der Allgemeinen Tierasucht. 

Ferdinand Enke, Stuttgart, 1922. No. 9094. 

430 Kroes, H. A. Huisdiereuteelt. Erven B. van der Kamp, 

Groningen. No. 9093. 

Doel 1. Ontleedkniide en Leer der Leveiisverrichtingeu 
der Huisdioren met betrekking tot Hunne 
Teelt. 1917. 

Deel II. Uitwendige Keiinis (exiericur) der Huisdiereii 
(paard, rund, schaap, geil en varkeii). 1919. 
Deel 111, 1. Algemeene Huisdiereuteelt. 

2. Bijzondere HuisdierenU^lt : (a) Het Paard, 

(b) hot Rund, (c) het Schaap, {(() de Geit, 

(c) het Varken. 1921. 

Dc'el lY. (o) Bodem en Stal, (h) Weaken op het Gebied 
der Verloskunde, (c) Hoetbeslag, {d) Vee- 
artsenijknndig Siaatstoezicht, (e) Besmette- 
liihe Veeziekten, Koopveriiietigende 
Gdbrekeu en Arbitrage en (/) (door W. 
Bakker) De Beginselen van de Vocdingsloer 
on de Voeding der Landhouwhuisdieren. 
1921. 

430 Rrniiacher, Cl AUgeineiiie Tierzucht. Parts J. 2, 3, and 5. 

Paul Parey, Berlin, 1921, 1924, 1922, 1922. No. 9086. 

480.4 Jae<iues, H. P. Modern Pig Farming. Cassell Co., London. 

No. 9221. 

431 International Institute of Agriculture, Rome. Dairy Cow 

Testing in Different Ckiuntries. 1925. No. 9222. 

442,68X443,68 Cooper «fe Nephews, Ltd., William. Diseases and Pests affect- 
ing Sheep and Goats in South Africa with Methods of 
Treatment (4th l^kiition^ Revised). William Cooper 
Nephews, Ltd, Head Office: Berkhamsied, England. 
vS.A. Branch : P.O. Box 4557, Johannesburg. No. 9194. 

465,42 Empire Cotton Growing Corporation. Reports received from 

Experiment Stations for the Seasons 1923, 1924, and U12> 
(South Africa only). I/ondon, 1925. No. 9223. 
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465,42 Former, J. B., and Killby, L. G* A Cotton Eesearch Station 

for the British Empire, being a Summary of a Eeport to 
the ^pire Cotton Growing Corporation. London, 1926. 

471.68 Perkins, L. Practical Vegetable Growing in South Africa. 

Central News Agency, Ltd., Johannesburg, 1922. No. 9205. 

474.68 Kightley, W. J. Chrysanthemums and Dahlias: How to 

Grow thorn and how to Show them in South Africa. The 
Specialty Press of South Africa, Ltd., Johannesburg and 
Capetown, 1921. No. 9204. 

474,68 Murray, A, G. Carnation Growing in South Africa. The 

Specialty Press of South Africa, Ltd., Johannesburg and 
Capetown, 1922. No. 92^. 


OHEMISTBY. 

Spielmann, P. E. The Constituents of Coal Tar. Longmans, 
Green & Co., London, 1924. No. 9116. 

Barnes, A. C. Chemical Investigations into the Prodinds ot 
the Oil Palm. Special Bulletin of the Agru iiltural l)ei)arl- 
ment, Nigeria. No. 9091. 


ENTOMOLOGY, BOTANY. 

635.2,62X462,62 Willoocks, F. 0. The Insect and Belated Pests ot Egypt. 

Volume IJ. Insects and Mites Feeding on Grammecnis 
Crops and Products in the Field, Granary, and Mill. 
Sultanic Agricultural Society, Technical Section, Cairo, 
1925. No. 9277. 

671.7,68 Bews, J. W. Plant Forms and their Evolution in South 

Africa. Longmans, Green & Co., 1925. No. 9282. 

671.82 I^ihnis, Marie P. Onderzoek naar hot verband tusschen de 

Weersgestoldheid en de Aardappelziekto (Fhyfophthora 
infestans) en naar de Eigenschappen, die de Vatbaarheid 
der Knoilen voor deze ziekte bepalen (Mededeeling van 
de Wetenschappelijke Commissie voor Advies en Onderzoek 
in het Belang van de Volkswelvaart en Weerbaarheid). 
No. 9193. 

675,94 Commonwealth Prickly Pear Board. The Prickly Pears 

Acclimatised in Australia. Sydney, 1925. No. 9273. 
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NOTES. 


Visit of British Farmers to South Africa. 

By ilie time this issue of the Jovrnal appears, much more will 
be known about ihe visit of the British farmers io South Africa. 

it is a matter of pride to South Africa that vshe was the first to 
initiate a tour of this kind, which, when extended in the future, 
mi^ht jjrove to be of invaluable benefit to the farming community 
in vSouth Africa generally. 

Last year a party of South African farmers visited Great llrifain 
and one or two countries on the Continent, and while it must be 
admitted that agricultural and climatic conditions there are vastly 
different from those obtaining in South Africa, we must confess that 
our farmers came back all the wiser and exceedingly satiNfied with 
what they saw about farming and marketing methods, and the 
requirements of the trade as to the make-up and grading of our fruit, 
wool, etc., for the oversea market. 

Some one hundred British farmers will shortly pay us a return 
visit. We wish to express oui* earnest hope that these visits will prove 
so beneficial to both sides that ihere will be a mutual desire to make 
these farmers' tours u permanent institution. 

The South African National Union, under wliose auspices this 
tour will take place, has, in collaboration wdth the officers of this 
Department and members of the S.A. Agricultural Union, worked 
out an itinerary wdiich wu'll enable oni- visitors to see a large part of 
the country before they leave our shores on the 30th April. 

A suggestion has also been made that a party of farniers from the 
Netherlands should be included in the tour; and the High Commis- 
sioner and the London Committee of the National Union have the 
matter in hand. At the time of writing, however, nothing definite 
was known whether representatives from the Netherlands would be 
able to join the tour. 

4a 
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When our visitors arrive in South Africa on the 22nd of February 
they will find the south-western districts of the Cape Province in the 
full glory of the deciduous season, and the fact that South Africa is 
the only country which can supply Europe with fresh fruit during a 
great portion of the winter season will be more than ever emphasized ; 
they will see the activities of our fruit-growers in catering for the 
European market, and will be impressed by the vast possibilities of 
those districts for fruit farming. 

In the eastern districts of this Province they will come across 
promising dairy industries, but more than anything else, the eminent 
position of the merino industry in the Midlands, with its incom- 
parable Karroo, will prove to them that South Africa is well on the 
way to become one of the principal countries for supplying the 
wool trade of Europe with the best grades of wool. 

In the Orange Free State, which relies chiefly on agriculture for 
its prosperity, they will pass through the principal maize producing 
belt of the Union. This Province is also excellent for merino sheep 
fiirniing, and as for quality and quantity of wool, it (dosely follows 
ihe Cape Province. 

In Natal, the garden Province of the Union, where agriculture 
is more or less intensive, sugar and wattle bark are ihe staple 
products. This Province also has good prospects for cotton cultivation 
and which has been greatly encouraged during the last few years 
by Government experts working in conjunction with the Empire 
Cotton Growing Corporation. 

The Transvaal, the land of many golden dreams, will appeal to 
them in many ways : On the Hand they will visualize the Mecca of 
the world’s gold source; but more than anything else they will come 
to the disillusion that, however pre-eminently the Transvaal stands 
out as the mineral producing area of the world — nearly all the known 
minerals and precious stones occur there — this Province has already 
gone a long way in its farming development. Here they will find 
ihe principal home of the orange, the fruit that reaches Europe in 
autumn, when supplies from other countries are not forthcoming. 

Our visitors will travel something like 7,000 miles during the 
sixty-eight days of their tour through South Africa, of which fifty- 
two days will be spent in the Union. We do not expect that they 
will learn anything from our farming methods, as our country is still 
young in years and experience, but we are quite sure that they will 
be deeply impressed by its charm and farming possibilities; they will 
have ample opportunities of seeing what the Department of 
Agriculture is doing for ihe farmer 1)y way of assisting in organiza- 
tion, education, and dissemination of general information in regard 
<o agricultural matters; they will come to realize that South Africa 
is rapidly asvsuming its place as an exporting country to the old 
world. 

We herewith extend a hearty welcome to these visitors to our 
sunny South Africa and can assure them that their visit will be 
appreciated by all sections of the community, especially the farmers. 
We trust that they will enjoy their short stay in our country and will 
return to England fully satisfied. May we hope that this tour will 
merely be the forerunner of many more ! 
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Dynamometer Tests. 

For the plough designer, the plough manufacturer, and the 
agriculturist it is of great importance to know: (a) What is the 
draft of different ploughs of the same type, and of different types 
such as the mould-board and the disc-plough; (b) how great the 
resistance is (per square inch of furrow-slice) of different types of 
soil ; and (c) ut what horse-power the oxen work while ploughing. 

Dr. W. S. H. Cleghorne, Mechanical Engineer at the Potchef- 
stroom School of Agriculture, who set about to obtain an answer { ' 
the above-mentioned questions, attached a Watson self-recording 
draw-bar dynamometer to the different ploughs he used in his trials. 

The results of the first three sets of trials were published in the 
March, 1924, issue of the Journal^ and in short they were: — 

1. That the mean pull per square inch of furrow-slice with 
mould-board ploughs was : Plough A, 9.3 lb.; plough B, 8.5 lb.; and 
plough C, 10.1 lb. Further, that the resistance of the heavier soil 
tested was 11.5 lb. per square inch of furrow-slice and of the lightin* 
soil 7,2 lb. per square in(‘h of furrow slice. In the heavier soil, 
the mean ploughing speed was 1.78 mile per hour and the mean 
pull per ox was 103 lb., so that the mean horse-power per ox in 
heavy soil was 0.77. 

2. Tlie next set of trials proved that a three-furrow disc-plough, 
the “ Defiance,’’ was heavier to work in clingy loam soil than a two- 
furrow mould-hoard phnigh, the ‘‘Prince,” for the mean pull per 
square inch of the furrow-slice of the former vras 7.34 lb. and of the 
latter 0.13 lb. 

3. The third set of trials showed again that the mean pull per 
sc|uur(* inch of ilm furrow’-slice of tlie two-furrow “Prince” monld- 
hoard ])lf)ngh in old niealie lands was 0 36 lb., while that of a three- 
furrow’ “ Alt Conqueror” disc-plough w^as 8.84 lb.; thus the draft of 
the mould-hoard plough was 28 per cent, less? than that of the disc- 
plough. The soil w’^as dry and hard, and though the draft of the 
disc-plough was so much greater than that of the mould-board plough, 
still the former did much better work in pulverizing the soil. 

In this issue of our JovrnaJ^ the results are published of a 
fourth set of trials, and they are briefly: — 

{(i) That tbe disc-plough has a mucli heavier draft than the 
mould-board plough even though, on account of the 
condition of the vsoil, the disc-plough ran shallower. 

(ft) That the draft increases or decreases a(‘cording to the 
moisture-content and clinginess of the soil. 

(c) The tests carried out thus far show^ that the manurial treat- 
ment of soils does not seem to affect the draft. 

{d) The use of coulters increased the draft per square inch 
of furrow-slice, e.g. without coulters it was 13.76 lb. and 
with coulters 15.24 lb., or an increase of 10.75 per cent, 
(c) The compaction of the soil affects the draft to the extent 
of making comparatively “ light ” soil very heavy to 
plough. 
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DEPARTMENTAL ACTIVITIES. 


(Note. — T he work of the several Divisions and Schools of Agriculture covers a wide 
range of agricultural industry in the Union, and we give hereunder notes and observations 
from certain of them treating with matters of special interest coming under their purview 
month by month. The object of these notes, which are not concerned with general routine 
work) is to inform the farmer of such matters as are calculated to be of interest and helpful to 
him.<-BDiTOR0 


THE DIVISIONS. 


ENTOMOLOGY. 


A Native Plant-bug Attacking Fruit. — Tu various parts of tlie 
Cape Province a coiuinou native plant-bug, hyi;aeus mil i fans P., has 
been reported attacking fruit. In his report for November the 
Eastern Province Entomologist at T^ort Elizabeth states that apricots 
near Bathurst and peaches at Jiongklool were severely attacked, but 
that in every case ihe fruit attacked was infested by maggots of the 
common fruit-fly, Cerafifis capitata Wd. 

Another Introduced Weevil. — A weevil that was dis(*,overed 
feeding on eucalyptus Irees on tin* Jlaiid has been determined by 
the Imperial Bureau of Entomology as Pantomorus yodmani Ci'otcli. 
The Bureau slates iliat the insoci was previously named Avamiyus 
fulleri Horn, and is known in the United vStates as Euller^s rovS( 
beetle. It is recorded as attacking roses and citrus. It is quite 
impossible to say how or when the insect was inlroduced into South 
Africa. 

Pumpkin-flies Attacking Tomatoes. — Mr. J^. S. TJulley, of the 
farm Stentor, near Ivaapmuiden, in the eastern Transvaal, submitted 
two tomatoes infested wilh maggots. When the adult flies emerged 
they were found to be one of Ihe large pumj)kin-flies. Tridarus 
pectoralis (Walk.), a species whi(di has been found to at1a(*k ])awpaw's 
as well in the same locality. Mr. llulley states that lomaioes are 
more infested some years than others, and that the female flies lay 
their eggs while the lomaioes are still green. Over sixiy flies were 
} eared from the two iomatoes sent in. 

Aeroplanes for Combating Insects.— At the request of ihe 
Department of Agriculture, the Air Services section of the Defenc^e 
Department has equipped a ‘‘ De Uaviland 9 ” aeroplane with a dust- 
dropping apparatus similar to that developed by the United States 
Department of Agriculture. At the time of writing, the apparatus is 
being tested, and before this note is published it is expected that the 
aeroplane will have been used to apply calcium arsenate dust experi- 
mentally to several large blocks of eucalyptus trees near Johannesburg 
for the destruction of the snout-beetle. The design for the apparatus 
was secured by Entomologist M. C, Mossop, who for the purpose visited 
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( Photo hy r.S.A. Drjft. Ayr,) 

Aeiopliuie sprrudin^ clust ovri ;i wocKllainl in America. 



{Photo hy r,S A. De^A, Ayr,) 

Huff-Daland aeroplane, spreading calcium arsenate dust over a cotton field. 
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Tallulah, Louisiana, where the American Bureau of Entomology has 
for several years been conducting experiments in dusting fields of 
cotton for the destruction of boll weevil. Mr. Mossop, during the war, 
was an aeroplane pilot in East Africa. He has now joined the 
Division of Entomology and will be associated with the projected 
dusting of eucalyptus plantations. The Iliifi-Daland Company, 
American manufacturers of aei'oplanes, has worked with the United 
States Bureau of Entomology in some of its experiments, and in the 
past season has engaged comnmrcially in dusting cotton fields and 
fruit orchards. The company lias developed a special type of aero- 
plane for the service, and Mr. Mossop learned that it had taken 
contracts for the treatment of about 50,0(10 acres of cotton. Sixteen 
special aeroplanes were employed on this pi ivate work. The company 
is reported to be well satisfied witli its first season’s operations and to 
be planning for far laiger business in the coming season. 

Borer in “ Pinus iongifolia.” — During Decemixu*, 1925, about 
thirty among the many thousands of two-year-old trees of Pinvs 
Iongifolia at the Berlin plantation, near (lodwan Jtiver, Transvaal, 
were found dying from insect att.H‘k. 'I'liese trees were widely 
scattered through four compartments and all were destroyed except 
one, in which, unfortunately, the larva was crushed. A furtlier 
examination of the plantation failed to levcal any more obviously 
affected trees. It is presumed that the culprit is a native 
Ceravibycid which probably breeds in the natural foiests of the neaiby 
kloofs. 

Eucalyptus Snout^bectlCi — lip to the beginning of the year the 
eucalyptus snout-beetle did not appear to be present in as great 
numbers as in last February and March in certain large planiaticuis 
in the Witwatersrand area. It is, however, feared that as summer 
advances the infestation will become even nnne intense than last year. 
No natural enemies of material importame have been discovered 
cither at the Cape, or in the Transvaal, or Natal. The insect is 
spreading rapidl^^ and Jio part of South Afri(*a vvheie eucalyj)ts grow 
can be considered safe from it. During the past month various 
plantations near Pinedene and Irene, eight to twelve miles south of 
Pretoria, were found to be much iiifested. No discovery of the insect 
has yet been made north of J^retoria. The occurrence of tlie insect is 
still more or less sporadic; plantations of viminalis^ the most attacked 
kind of eucalyptus, on different parts of the same farm are commonly 
bein^ infested to a very uneven extent; but this iiaegularity of 
distribution is i)robably chiefly due to mere (diance and not to any 
factor of a permanent nature. It seems clear, however, that trees 
growing under adverse conditions suffer relatively more than trees 
growing under favourable conditions. The planting of viminalis as 
a plantation tree appears to be wholly inadvisable pending the advent 
of some patent check on the insect. The wisdom of continuing to 
plant globulus and maideni for timber or mine props is also gravely 
questioned, as it seems probable that the insect will prevent their 
satisfactory development if not destroy them. Fortunately, the 
evidence so far accumulated in regard to saligna points to this 
valuable species as one that is little liable to serious damage by the 
insect. Entomologist F. G. C. Tooke continues to give practically 
all his time to studies on the insect. After recent close observations 
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on infested plantations in tlie Transvaal and Natal, lie compiled the 
following? grouping of the species that came under his notice: — 

1. Very badly attacked ; viminalis, glohulus^ maideni, 

2. Badly attacked : ampUfolia, tereticornis, rostrata, 

3. Much attacked : cormcea, propinqua, robusta, rudis, 

4. Slightly attacked : hemiphloia^ leucoxyloUf obliqva^ panicu- 
lata, saligna, siderophloia, sideroxylon^ stuartiana. 

5. Not attacked : aw^ygdalina, hofryoides, cladocalyx, eugeni- 
oides, gunniit maculata, meliodara, pilularis^ regnans^ rennifera^ 
sieberiana. 

Some of the species in the not attacked group have previously 
been recorded to be at least slightly attacked at Tokai, and hence will 
probably be found to suffer to some extent in the Transvaal and Natal. 
It is also probable that as time goes on the judgment on species listed 
under groups 2, 3, and 4 will be altered. At Tokai, pvnctata is 
ranked as very badly attacked ** and urnigera as badly attacked.’' 
The eucalypt hitherto known as saligna in South Africa has been 
found by the Forest Department to comprise more than one species; 
and owing to the great importance in the northern Transvaal of a 
so-called mlignay young trees of the species have been procured 
through the kindness of the mining Co-operative Exchange Yard ” 
and will be used in feeding-tests. 


THE SCHOOLS OF AGRICULTURE AND EXPERIMENT 

STATIONS. 

POTCHEFSTROOM, TRANSVAAL. 

Diploma and Prize Distribution. — The diplomas and prizes were 
distributed on the 19th December, 1925, by Col. H. S. du Toit, Chief 
of the Division of Agricultural Education and Extension, who 
congratulated and spoke encouragingly to the young men who had 
been successful in gaining diplomas. 

The year 1925 was a decidedly successful one from the point of 
view of the students’ work; a very high standard of eflBciency was sel 
and maintained by the second-year class, six men being successful 
in gaining first class diplomas, three of whom also gained distinction 
in l)o1h Animal and Field Husbandry; the remaining three gaining 
distinction in Field Husbandry only. This constitutes a record, for 
in no previous years has more than one first class diploma been 
awarded. 

In addition to the six first class, twenty second class diplomas 
were awarded, and one student failed to pass his examinations. 
The requirements of first and second class diplomas are: — 

Major Hiibjects. | Minor Subjects, j Aggregate. 

_ Percent. i*eroent. 

First Class 75 00 65 

Second Class 60 40 50 
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Honours are awarded to wstudents gaining* 80 per cent, in either 
one or both of the major subjects (Animal and Field Husbandry), and 
are only awarded to holders of first class diplomavs. 

Forty-four first-year students sat for their Part I examinations; 
of these, seven failed to paSvS and wej*e nol permitted to continue 
Part 1 J of the course ; while eleven failed in one or tw^o subjects only 
and will be allowed to continue the course subject to their successfully 
passing re-examinations in the subjends in wliicdi they have failed 
before a set date. 

On the whole, the first-year class is somewhat disappointing, 
though there are a numbei* of outstanding men who should do very 
well indeed as second year’s. 

Winter-ploughing as a remedy against Cutworms.— Winter- 

ploughing cannot be recommended for all climales and lo(‘alities in 
the XJnion, but it should, wherever possible and ])ract icable, be more 
genei’ally practised than is the case at present. 

The controlling and combatincr of tlie cutworm evil is 
undoubtedly the most important of the numeious advantages to be 
gained by ploughing in winter; f(u\ without fear of contradiction, 
it can be safely stated that Ibis insect pest has wrought greater havoc 
to the maize crop this season than ever before in the history of South 
Africa, and the damage that has been dom* must run into millions of 
pounds. Everywhere farmers had to replant, and even the second 
and third plantings have been destroyed in a great many cases. All 
this damage, however, only occurred on sprijig-ploughed land, while 
maize planted on winter-ploughed land was ])rac1ically free from (‘ut- 
worms. This fact would seem to j)oint out the lemedy, but, 
unfortunatedy, there are some ]>ractical difficulties in the way of 
winter-ploughing which will hfive to be overcome or otherwu\se maize 
growing wdll have to be abandoned. Some farmeis, for instance, 
claim that they would have ploughed their lands in winter were it 
not that they required all I heir trek animals to li ansport last year’s 
record maize crop to tlie railway; others, again, maintain that if they 
plough their lands in winter, they wt)u]( 1 have no grazing left for 
their stock, as they are absolutely dependent on the maize-stalks for 
their winter feed. 

For those who have transport difficulties, the obvious thing to do 
would be to follow the example of the American farmer and send 
their maize to the markei on ‘‘ four legs.” This practice, if adopted, 
would not only prove more profitable than selling maize off the farm, 
but it would also make for a better system of farming. Those wdio are 
dependent on the maize-stalks for'wunter feed should either make 
provision by growing other feeding stuffs, or a better plan still 
would be to cut off ihe maize when the grains have turned hard, and 
in that way save the stover and clear the lands for wdnter-ploughing. 
It is realized that under present labour difficulties it is impossible 
to do this with large acreages of maize, hut the farmer should attemj)t 
it at least on a portion of his lands. 

Rotation of crops, discing old maize lands very early in spring, 
thereby destroying all green weed growdh, and stretching the time 
between ploughing and planting to ai least a month in order to 
starve the worms, are all measures that would assist materially in 
keeping down the cutworm pest. 



Departmental ActtvitiewS . 105 

Plough your Maize Lands in Winter.— There appears to be a 
general oulery from maize ^»‘rowers this season a^ainsl the extensive 
damage done by ciitwonns and stalkborers, especially the former. 
Many growers stfite that they Lave had to replant on quite an 
extensive scale, some niore than once. Almost unanimously they 
blame cutworms. 

Undoubtedly cutworms have been ujmsually bad, but there is 
every reason for this. Last season the rains continued into the winter; 
ibis delayed harvesting and consequenll y winter-ploughing and the 
Ireatment of the soil to obtain a good lilih when the time for planting 
the preseni (uop arrived. This greatly assisied the cutworms which 
depend upon ihe weeds in the lands for Iheij* food supply before the 
appearance of the young maize. 

Maize growers, however, can (*onirol cutworms to a very 
considerable extent by making the interval between ploughing and 
planting as long as possible. The ideal is autumn-ploughing with 
sufficient harrowing thereafter to keep the lands free from weeds. 
This cannot he cniphasized too much. Wherever farmers have 

ploughed during the winter, and got their lands into such a state 
as to retain all the moisture })ossil)le from the light rains that have 
fallen this season, th<*y have a good sttuid of maize. A eoncrete 
('xample is this institution. Many fnrnuus in the jieighbourhood 
have remarked upon the fine stand of maize in the experimental plots 
and farm fields as eompared with their own maize lands. iiOss, due 
to cutworms, was almost nil, and this is due to winter-ploughing and 
good tieatment of the s(»il. 

(Mtworms are not the only insects controlled by winter-idoughiiig, 
l3ut also the stalkborei’ and many other insects whicli attack maize 
can be etlectively cont lolled by this means as far as our present 
knowledge goes. 

It should, however, be mentioned that mindi of the loss laid at 
the door of the eutwoinih this season was not due to insects at all. 
In many districts the rains were late and light, and many groweis 
followed the plough with tlie planter, and gave the soil but little 
preparation in the way of rolling and hari owing. Much inaize 
consequently tailed to germinate when j)lanted; some instances came 
under our jiersonal observation whore lands have been rojilanted twice 
with hut little su(*cess, whereas lands situated within a hundred 
yards and which were carefully p3ej)ared had a good stand of maize. 
Cutworms were blamed for the failuies in these cases, and the owner 
of these particular lands is so tiiinly convinced of this that nothing 
will persuade him that they have little or nothing to do with the 
failure, although he cannot ac('onut foi' the normal stand on his 
neighbour’s lands separated from his merely by a fence. 

Maize growers are again urged to realize the importance of 
w in ter-plough i ng . 


GROOTFONTEIN, MIDDELBURG (CAPE). 


New Silo Designs. — In connexion with the large bulletin on 
Silos, which is now being compiled by the Director of Field and 
Animal Husbandry, the Engineering Section at the Grootfontein 
School of Agriculture has designed several types of silos, both square 
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and circular, all built of brick. It was felt tliat the ordinary farmer 
who wishes to build a silo would find it very difficult and expensive to 
build in concrete, and to get a set of forms to cast the concrete in. 
On the other hand almost any intelligent farmer would be able to 
build in brick. Silos have now been designed to be built in brick, 
reinforced with galvanized steel fencing wire in the horizontal mortar 
joints. The brick silo has been calculated to cost from 15s. to £1 per 
ton capacity, which is considerably less than the cost of a reinforced 
concrete silo. 

Wire Tests. — In connexion with the design of the brick silos, 
it was necessary to calculate the amount of reinforcing wire required 
in the wall of the silo, and for the purpose of knowing the tensile 
strength of fencing wire of different kinds, the Engineering Section 
built a testing machine, with which it is possible to put a sample 
of wire under a tensile stress, and measuring besides the tension 
in the wire during the test also the elongation of the wire. To 
measure the elongation an extensometer was built, which measures 
the stretch of the wire to one-thousanth of an inch. Three kinds 
of wire were tested, viz., ordinary plain No. 8 gauge galvanised iron 
fencing wire, plain No. 10 galvanized steel fencing wire, and oval 
section No. 12 by 14 gauge galvanized high strain steel fencing wire. 
The results of the tests show that yield commences in the No. 8 wire 
at about 500 pounds load, in the No. 10 wire at about 700 pounds, and 
in the No. 12 by 14 wire at about 1,000 pounds load. The No. 8 
wire broke under a load of 1,100 pounds. No. 10 broke under a load 
of 1,295 pounds, and the No. 12 by 14 bpke under a load of 1,440 
pounds. The total elongation of the wires (all test pieces being 
24 inches long before the test) was for the No. 8 iron wire, from 2.05 
to 2.90 inches (different samples); for the No. 10 steel fencing wire 
0.40 inch ; for the No. 12 by 14 oval section steel wire, from 0.64 to 
0.70 inch (different samples). So far the tests have proved the 
superiority of steel wires over iron wire for fencing purposes. 

It is proposed to continue the tests with No. 0 iron wire. No. 7 
iron wire, and different kinds of barbed wire. The testing machine 
will accomodate all these wires. 

Dressing for Sheep Maggots. — In an attempt to discover a 
suitable dressing for sheep that have been attacked by sheep maggo 
flies, and that are infested with maggots, a large number of substances, 
including the common commercial dips, have been tested for their 
maggot-killing properties. 

Mixtures of those substances that have been proved most deadly 
to maggots, with the best known fly-repellants — such as Vhale oil, 
pine-tar, and naphthaline — are now being tried as dressings on sheep. 

Batches of twenty sheep each, treated with the various mixtures, 
are being run together with suitable check batchee on our worst veld 
for blow-flies. These sheep are not shorn or kept clean in any way, 
except that each month they are swabbed round the tail with experi- 
mental dressings. Careful records are kept of those animals that get 
blown. 

This series of experiments may run for a number of years, as it 
will be some considerable time before any definite conclusions can be 
safely drawn from them. It is hoped, in time, to devise a dressing 
that will (a) kill maggots immediately it touches them, (6^ heal any 
wound or irritation they have produced, (c) repel the flies and so 
prevent them from again blowing the sheep. 
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Soaking Seed for Planting.— On the 23rci October, 1925, some 
seeds of the Prosopis (Mesquite) were sown. One lot was untrealed 
and the other lot had boiling water poured over it and allowed to soek 
in the water for thirty-six hours. In both cases the seed had been 
entirely cleaned from the sticky portions of the pods. Some of the 
seed was sown in the open ground in nursery beds and some in half 
paraiBin-tins. The first seedlings started to appear above the ground 
ten days later. By the 25th October about 50 per cent, of the seed 
had germinated, and theie appeared practically no difference in the 
time taken for germination between the soaked and unsoaked seed. 
Up to that time the number of seedlings obtained in both cases was 
practically the same. 

The Red Poll Herd. — The following particulars of the Bed Polls 
recently imported from England will be of interest to those interested 
in this breed : — 

The cattle imported were selected from Suffolk, Norfolk, and 
Sussex herds. The five young cows and heifers from the Drinkstone 
herd of Mr. J. li. Hargreaves comprise stock fashioned on these 
lines : — 

Drinkstone Tony, a four-year-old, which has yielded 9,493 lb., is 
sired by a bull out of the milk trials winner, Sudbourne Adela, which 
has reached nearly 12,000 lb. in a lactation. 

Drinkstone Bounce 111, a nearly four-year-old cow% which gave 
700 gallons with her first calf, is out of a 1,400-gallon cow, her 
pedigree being studded with 800 and 900 gallon yielders. 

Combs Petunia IV, another four-year-old, W’hich gave close on 
1,100 gallons with her first calf, belongs to a family which has 
average yields of 1,100 gallons. 

Bredfield Dawn VIII, another four-year-old heifer, which Las 
proved an 830-gallon yielder, originally belonged to Mr. J. 11. 
I-achlan White, whose daily-kept records, extending over many 
oars, show that butter from Bed Poll milk can be made on Hia 
Average at the rate of 1 lb. from 22 lb. of milk. 

The other heifer from the Drinkstone herd, Drinkstone Pretty 
Jane III, has yielded 6,443^ lb. of milk in twenty-seven weeks, and up 
to 4 gallons a day with her second calf. 

It is noteworthy that all the five Drinkstone animals are descended 
from the wonderful cow, Sudbourne Adela, now twelve years old, 
which with her last tour calves has averaged over 10,000 lb. This 
cow was second in the London Dairy Show milking trials in 191o, 
third in 1920, and first in Loudon Dairy Show milking tiials, 1921. 

The selection of four from the Mid-Norfolk herd of Mr. T. S.. 
Matthews, one of the oldest Bed Poll breeders, comprise truly dual 
animals, which not only have pedigrees tracing back to the foundation 
stock of the breed, but are descended from cows which — as the owner’s 
carefullv kept records show — are splendid examples of longevit> , for 
which the Bed Poll breed is noted. One of Mr. Matthews’ heifers, 
Sporle Bibbon Bosette, a three-year-old, is out of a cow which has 
bred eleven calves, and which gave 8,747 lb. with her tenth. The 
butter-fat tests of the dams of these heifers average just on 4 per cent., 
while in the case of the dam of the three-year-old heifer, Sporle 
Excelsior, the butter-fat tests average for the last twelve months 4.8 

i )er cent, in the mornings and 6 per cent, in the afternoons, one day’s 
>eing up as high as 7.8 per cent. The four-year-old cow, Framlinghant 
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Bell from M. W. Woodgate’s herd, has a pedigree brimful of lioyal 
and Dairy Show winners. Her dam was an 850-gallon cow, while her 
sirens dam, a 90()-galloii cow, was a milking trials wdniier at ihe 
Royal, and no fewer than five times at the Jjondon Dairy Show. Mr. 
Woodgate’s young bull, Royal Standard, just a two-year-old, is an 
excellent dual type of the bleed, and he has a splendid record for 
milk in his breeding, his dam having averaged 9,952 lb. in the last 
four years. 

The other consignors are Sir Merrik R. Burrell, Mr. H. Munro 
Cautley, and Messrs. Wrineh & Son. Mr. Munro (nutley’s pair of 
heifers are Butley Coral, the daughter of Ickworih Mabel, a cow bred 
by Lord Bristol, who has an official average of milk for the la&t three 
years of 13,000 lb. Butley Emblem is the other heifer, which is a 
daughter of Henham Passion, the cow that has an average to her 
credit of over 10,000 Ih. for the last five years. Both heifers are sired 
by Upton Rustler, which is decended from Acton Crowfoot, the bull 
which has greatly distinguished himself through his progeny at the 
London Dairy^ Shows. Sir Merrik BurrelEs tw’o heifers, typical of the 
dual animal, are both exceedingly wvll bred. Knepp Davy XI is a 
daughter of Knepp Davy III, wliich yielded 8,282 lb. with her first 
four calves, with an average of 3.9 per cent, butter-fat. Her sire, 
Sudbourne Ken, is a son of Sudbouinc Credit, out of Sudbourne 
Flight, and she was first at the London Dairy Show, her yield in the 
y’^ear being over 12,000 lb. 


CEDARA, NATAL 

A Successful Winter Pasture. — The South African farmer usually 
takes a great interest in tha matter of i)ermanent winter pastures. 

A method of establishing a permanent pasture of Cocksfoot has 
been found to be veiy successful, under suitable conditions, in East 
Griqualand. The apparently^ iiecessar.v conditions are a good soil, 
free from weeds, a cool (dimate with a summer rainfall of at least 
25 inches, and a fair amount of mist. 

Good virgin redgrass veld is ploughed up in spring and 
thoroughly^ ^vorkecl down so to obtain a fine seed-bed bv the end of 
FebruaryL Cocksfoot seed is then broadcasted at the rate of about 
30 lb. per acre, lightly harrowed, or. preferably, rolled. Care should 
be taken to obtain seed capable of a high percentage germination, as 
much inferior seed is on the market. The pasture may afford a small 
amount of grazing the first winter if the season is favourable, but 
great care should be taken to avoid over-grazing the young pasture. 
Th? following February or March a crop of oats is usually drilled in ; 
the mixed crop can either be used for grazing purj^oses in ihe winter 
or cut for hay in spring, or both. By the time ihe oat stubble has 
disappeared a complete stand of Cocksfoot should be obtained. The 
pasture is then spared in summer, taking only a crop of seed off it and 
grazed in winter. If care is taken to avoid over-grazing, the pasture 
should be of use for a number of years. Ten-year-old pastures were 
seen which still contained a fair percentage of Cocksfoot, although the 
native grasses such as uinTsheeki and uViti were gradually dominating 
the Cocksfoot. 

It is emphasized that the right conditions are necessary tor 
sqccess, and such conditions prevail only over small portions of the 
Fnion. 
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GLEN« ORANGE FREE STATE. 


Poultry Farmings (1) Moulting , — February is essentially the 
moulting month and practically every bird will either have started, 
or be well in the moult. This is undoubiedly a trying time for the 
birds, and it is up to you to help them as much as possible. This 
can be done by paying particular attention to their feed. To their 
dry via.'th add a little flour of sulphur, say a tablespoonful to every 
ten or twelve birds, and the same quantity of linseed-meal-cake, 
ground fine; this will help coovsiderably. An occasional feed of 
sunflower seed, om^e or twice a week, epsoiu salts, at least once a 
week, and as much green food as the birds will eat, will all help to 
firing them through a successful moult. 

(2) Selection of Breeders . — February aiid March is the time to 
select breeders from the pullet flock. These are the birds which are 
just passing from their pullet year into their second season, and 
which have no individual trap-nest records of their laying. These 
can be selected fairly accurately in the following manner: All the 
birds which are well advanced in their moult should be cast aside. 
They are the “ drones.’^ The late nioulters being invariably the 
best produc^ers. The early moulter will stop laying and go into a 
moult, remaining in that state for probably a period of tliree months, 
and will not start laying any sooner than the late moulter. On the 
other hand, the latter Avill probably complete her moult within a 
month and start again with the former, whicdi had a longer rest. 
Again the heavy produ(*er lias utilized a vast quantity of its heat, 
energy, and food material in producing the amount of eggs, 
consequently it is not in such a good condition to shed its feathers, 
nor does it moult as easily as the low producer. By this it can be 
seen that the last birds to moult are the first to be selected. 

{f\) Attention to Young Stock , — The young pullets which are to 
be used as the wunter layers, should fie ver> carefully handled and 
should receive considerable attention. Hy this time they should be in 
their permanent laying-houses. Watch carefully for egg-trouble and 
lice, etc., and do not be afraid to spend an hour or two at night 
to powder them with insect powder of some kind. Chicken-pox is 
usually prevalent during these months. A little sulphur given as 
stated above for tnoulting birds, will help to keep their blood cool, 
and will also help as a preventative. AVatch for signs of roup, colds, 
and worms, and do not forget the epsom salts once every ten days, 
(live green food in abundance. Do not try to forc'e them to lay, but 
give nature* its own way. By now all surplus cockerels should be 
disposed of, and the few remaining good ones, which are kept for 
future use, should be given the bv*si treatment. 

(4) For Exhibition , — Birds intended for the show lanch should 
have been selected, and to sojue extent ])artially treated, trained, 
and prepared for this purpose by now. Handle tliem fretiuently, 
kindly, and carefully, so as to get them tame and responsive to the 
judges’ handling and stick. An occavsioiuil til -bit in Ihe way of fresh 
meat, bread, etc., will help greatly in ibis direction, fdnseed meal, 
sunflower seed, or a little cod-liver oil, add lustre to the plumage. 
Heavy feathered varieties, which require long, soft, silky fluff and 
feathers to win, will improve their plumage, if fed on warm mash 
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daily. Game, and hard feathered birds should be supplied with 
beans, peas, and iron in their drinking water to get them in proper 
condition. White, buflf, and other light coloured varieties, whose 
plumage is easily affected by the sun, should be kept in shady runs, 
and away from trees which are apt to stain the plumage if rain 
drops fall from them. Do not give this class any iron tonic, as it 
affects the light plumage. Attention should be given to legs, feet, 
and head-piece once a week. Keep the birds free from insects. 
If grain is buried in litter, it will improve their condition. 

(5) Runs . — It is advisable to sprinkle unslaked lime over the 
runs as a top dressing. Dig it in, and plant with some quick growing 
crop, such as barley, sunflower, or mealies. This will have 
a tendency to freshen up the soil and at the same time will provide 
shade, green food, and scratching material for the birds when they 
are remated and put back into the runs in May. 

(6) Eggs . — During February and the following two months, 
watch the markets carefully, and dispose of all pi l served eggs. It 
is the scarce season, and eggs will be expensive. 

(7) Turkeys . — ^Keep all the young birds on the move, either on 
the free range, lucerne lands, or crop lands (stubble), or have them 
herded daily in the veld. To warrant success, especially with young 
turkeys, it is essential that they should have freedom. 

(8) Ducks . — As all young ducks should by now have reached the 
age of three months they should be sold, as it does not pay to keep 
them longer, except those intended for breeding purposes. 

Cultivation of Maize« — Most farmers to-day realize the necessity 
for eradication of weeds on their lands, but there are still some who 
think there is no need for further cultivation. That this opinion is 
incorrect, except perhaps in the case of very light Soils which do not 
form a surface crust, has been demonstrated in an experiment carried 
out here during the past four years. Certain plots were planted with 
maize kept free from weeds by means of hoeing in such a way that 
the soil was disturbed as little as possible, no soil mulch being formed 
on the surface. Other plots were cultivated between the rows four 
times during the season — from about three weeks after the maize 
(;nme up until it flowered. A third series was cultivated six times, 
that is, on the same dates as those cultivated four times, and then on 
two occasions later, up to nearly a month after the tassels appeared. 
Any weeds on the cultivated plots which were not eradicated by the 
cultivator were hoed out afterwards. Plots receiving other treatment 
were also included in the experiment, the results of which are given 
below for the season 1924-2e5. 


Trcatmf'nt of Crop, 


1 Average Yield of Ma»Ke 
I ill lb. per acre. 


In crease over 
“ Weeded ” IMots. 


Cultivatfid six limes 


... j 

i.aas 

n>. 

778 

Per (5ent 
HI 

Cultivated four times 


... ! 

1,272 

772 

131 

Harrowed and Cultivated 

• « • 

... j 

liLSO 

580 

10;i 

Harrowed only 

« • • 

1 

... j 

000 

H50 

64 

Weeded by hand 

• • * 


560 

— 

. — 

No treatment 


... i 

180 

*■ 

— 


These results indicate that it pays handsomely to cultivate maize. 
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THE GREAT DROUGHT PROBLEM OP SOUTH 

AFRICA. 


VIII. 


The Light of Knowledge. 

The Harmful and Unnecessary Bo ad. 

The question of the country’s roads is one that vitally concerns the 
whole community, and the Commission refers to the matter, particu- 
larly in its aspect as affecting soil erosion. Dongas and sloots often 
indicate where at some earlier date there was a road or right-of-way. 
The original hared track wears to a lower level than the neigh- 
houring veld, catches up the rain falling on it or flowing into it, 
and begins to change its grade; or the road, now a canal, over- 
flows. The usual result is that a sloot or donga forms along the 
greater part of the sloping road, and an impassable bed of loose sand 
or earth at the foot of the slope. The ** rord ” sooner or later 
becomes so bad that it is abandoned. Very frequently the first aban- 
donment takes place during a rainstorm, and usually the driver 
chooses the upper side in turning off the flooded road. Almost 
invariably subsequent travellers follow’^ the same upper spoor, and 
soon a new track, lying above and parallel to the original road,” 
has been brought into Uvse. Had the new track been below the old 
one, the latter at any rate would have served as a catch drain and so 
prolonged the life of the new track. But this rarely happens; 
instead, new parallel tracks are made one after the other, until 
frequently the area under them is hundreds of feet wide. Thus do 
unmade roads continuously destroy veld and deprive it of water. 
A well-made and well-maintained road WH)uld prevent this. 

Even where roads are madey damage to surrounding property is 
often occasioned, for the roadmaker is faced with the problem of 
draining the roads and frequently of transferring water from one 
side of the road to the other. Not having the means to enable him 
to do otherwise, he ignores these requirements and pursues his course 
without thought of the damage done by the winter running off the 
road. This trouble could be greatly minimized if the roads were 
fewer in number: with a reduced mileage the funds available for 
construction and maintenance would go further. 

A Road Policy. 

The Commission considers the country’s policy should be to 
reduce the mileage of roads to a minimum. But custom is slow to 
close a road. In the more level portions of the Union particularly, 
roads have been duplicated and multiplied beyond all reason. Yet 
it has been complained that the process of closing unnecessary roads 
is cumbersome, and that the law in this respect should be simplified* 
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It is realized that a certain stability must exist in the road-system 
of a district, and, moreover, that the system which has grown up 
and appears cumbersome to the layman is one based on sound reason 
and years of experience; yet where a small change in the law will 
lead to a great decrease in a very potent cause of donga formation, 
some such action would be justified. Therefore, it is recommended 
that the laws relating to roads be altered for a definite number of 
years so as to simplify the present procedure and permit of the easy 
closing of roads. Further, it is urged that no final sanction for the 
closing or deviation of a road be given until the road closed or 
deviated from has been properly protected from further scouring. 

In the north-west Cape Province, it is mentioned, farmers who 
own no farm and pay no rent graze their stock along the trek-paths, 
raising large families the while. Bitter complaints have been made 
of these trek-paths, for the eradication of scab and the fencing and 
paddocking of farms are greatly hindered by their presence. 

Agricultural Expansion through the Eailway. 

Agricultural development is very closely associated with railway 
development. Many things influence the direction of agricultural 
expansion in any locality, the question of the market being frequently 
the most important. In the neighbourhood of a large town or centre, 
milk production, cultivaiion of vegetables and similar perishable 
couunoditios are usually paying industries. In areas further distant 
from such centres, these commodities cannot be produced profitably. 
But railway development can largely remedy this by reducing the 
time occupied in transporting produce to market and so making 
possible the increased production of perishables in localities that 
would otherwise be too remote to grow them economically. 

It is not only perishables, however, that are affected by railway 
development. The cost of a f*ommodity reflects the cost of production 
plus the cost of transporting it to market. Thus, in competition, the 
deciding factor may be the cost of transport. There is n limit to the 
amount which may be paid for transportation, and consequently a 
limit to the distance from a market at which certain commodities 
may be profitably produced. Railways, by cheapening and facili- 
tating transport, increase this maximum limit and thus expand the 
area in which such commodities may be economically raised. 

Recognizing the greai importance of railways in the country’s 
agricultural development, the Commission advocates the closest 
co-oj)eration between the Railway Administration and the Depart- 
ment of Agriculture in the discussion of railways proposed for dealing 
with commodities already being produced or for developing the 
potentialities of backward districts, as well as the quCvStion of railway 
rates which may often be adverse to the development of an industry. 
Then, also, the introduction of a new industry into the country may 
depend for ultimate success on a certain amount of initial nursing; 
for instance, in the adjustment of freight rates, as far as possible, 
by the Railway Dei)artment. Once su(*-h industry has been properly 
established there would result an increased volume of railway business 
which would more than repay the early assistance lent it. 

There is also the question of reduction of rates for fodder and for 
stock when moved to escai)e droughts; these rates constitute an 
important service rendered by the railways in times of drought. 
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Mention is also made of ihe fact that railroads cause much soil 
erosion and the need for f^reater attention to this aspect of our 
railways. 

Altogether, ihe Commission emphasizes ilie henefiis that would 
follow close co-oj)eration between the two (lej)artmeuts, and is certain 
that such co-operation will l)e the means of redu(‘iiig losses in times 
of drought. 


The Agricultural Bias in Schools. 

The wTiole of the report bristles wH*th examples of the necessity 
for the farmer to hel]> if he wishes to escape or minimize drought 
losses. The State, too, has a duty in leading and encouraging the 
farmer; but the State cannot take the faiiner by the hand day by 
day and prescribe what he must, do. The farmer must act alone. 
Farming is the practical apj)licatioii of a laige number of intricate 
natural sciences, and it is on the correct application of these sciences 
that the greatest success in production depoids. 

Unfortunately the tmlk of the present generation of farmers had 
little schooling, and even the most elementary facts of science are 
unknown to them. In the absence, therefore, of any foundation ol 
this nature, the practical farmer of to-day finds it difficult to realize 
thoroughly the object of all the methods that may be advocated by 
the exi)ert or specialist. 

For example: A man attends a lecture on dry-farming method> 
and hears, without proper understauding, the why and wherefore 
of deep ploughing, that sindi is often necessary in order to iiicorjK)ratc 
organic niatter with lighter soils, liot only to fertilize them, but 
also to increase their water-holding capacity. lie returns to the 
farm with the idea that deeji ploughing is the whole secret of dry- 
fanning, having forgotten or not undeisiandiiig that climatic and 
soil conditions, time of ploughing and sowing, proper and timely 
preparation of the seed-bed, water-holding capacity and natural 
fertility, drought or jusi resistant ’sarieties, time of maturity, etc., 
are also important factors. Had the farmer fully appreciated all (»f 
the princij^les underlying the vsystem of dry-land farming, he would 
not merely Jiave avoided many a crop failure, but would also have 
saved himself much time and trouble. Bad he, in his school days, 
received instruction in the elementary principles of science, or had 
been given lessons in nature study, he would doubtless have been in 
a much better position to assimilate all that ihe dry-farming expert 
had told him. 

Similar examples could be culled by tlie hundred from the experi- 
ence of any agricultural exi)ert in dealing with a certain type of 
farmer; and they would all point to the necessity for an agricultural 
bias in education, and for more attention to the simple fa(‘ts of 
natural science. 

As to the attainment of this end, many educational authorities 
were consulted, one of whom (in New Zealand) sums up the matter 
in the following paragraph : — 

It cannot be said that any particular subjects have been 
dropped out of the primary school syllabus in order to make room 
for nature study, agriculture, etc. It is rather that the teachers 
have in recent years been given such freedom in the construction 
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of schemes of work for their schools as has enabled them to build 
their courses, where desirable, in such a way as to include natur- 
ally a treatment from the rural point of vie*w of all the subjects 
of instruction which have a direct bearing on farmers' problems." 

This question, of such importance to a country whose future 
depends on an expanding agricultural industiy, is at present receiving 
the attention of educational investigators. One of the recommenda- 
tions of the Committee on Agricultural Education, 1922, tvas : 

While agriculture, as such, cannot be taught in rural primary 
schools, the course followed in such schools should be brought into 
closer touch with the pupil's environment, especially through the 
medium of nature study and, where possible, school gardens." 

The matter, the Commission states, is largely technical and must 
be left to educational experts, but it urges that the courses of instruc- 
tion followed, particularly in rural schools, should have a strong 
agricultural bias, seeing that so many scholars will, in later life, 
be directly or indir?ctly dependent on agriculture for their livelihood. 

Bridging the Gap of TJnenlightenment. 

It is now some considerable time since political economists first 
brought the following facts prominently to the notice of all civilized 
nations, viz.: — 

(a) That the proper development and husbanding of the 
resources of the soil have a more immediate bearing upon 
life and living than most other human interests. 

(b) That there is a world-need for increased production, since 
the difficulty of acq^uiring sufficient food is even now being 
experienced throughout the world. 

(c) That the resources of the soil, in many parts of the world, 

are already failing to keep pace with the increase of the 
world's population. 

(d) That the pressure of increase in the population of Europe 
was mostly balanced by the supply of food from the virgin 
soils of America. 

(e) That a surplus of cereals for export from America is now 

available only when the harvest is very favourable. 

(/) That Europe, hitherto dependent mainly on North America, 
Russia, and some of the Balkan States for her grain 
supply, is becoming more and more dependent on food 
supplies from South America, Australia, and South Africa. 

(g) That South American supplies are being increasingly 
diverted to the United States and that, while South Africa 
is in a more favourable position to supply Europe than is 
Australia, it requires no prophet to fortell an approaching 
world-interest in our Sub-Continent such as that which was 
evinced last century in North America. 

(h) That the main pre-occupation of South Africans should 
be, therefore, to put their house in order, to fit themselves 
to hold their own, and to profit by the fast-approaching 
turn of fortune's wheel, rather than be destroyed by it, 
as has been the fate of others who were in a similar 
position. 
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Bearing the above points in mind, and conscious of the experi- 
ence of progressive countries that a knowledge of the principles of good 
farming should be disseminated widely throughout the farming world, 
the Commission expresses gratification at the creation of a Division 
of Extension in the Department of Agriculture. By means of its 
extension oflScers (based on the successful system of district agents 
now operating in the United States of America) and the agricultural 
demonstration train, the Division of Extension will perform the 
much-needed service of bringing the expert knowledge of the Depart- 
ment to the farmhouse door. It- will thus be a powerful agency in 
dispelling the ignorance on matters of even elementary and funda- 
mental agricultural practi(;e that is all too prevalent, and so, among 
other benefits, do much to minimize the bad effects of recurrent 
droughts. 

The Organization of Farmers. 

Most of the difficulties of farmers are magnified by the lack of 
organization among them, which prevents them from working together 
with that perfect combination so necessary to their welfare. 

Even where some degree of organization has been effected and 
a local farmers’ association or agricultural society formed, there is 
frequently a lack of organization or cohesion between the different 
associations, and the united front which is essential to give weight 
to their resolutions or acts is wanting. Following on the trail of 
organization comes controlled markets, and, eventually, co-operation. 
Through lack of organization, a non-regulated supply of farm produce 
frequently leads to flooded markets, and a resulting slump in prices. 
Through lack of organization co-operation is delayed, and the wily 
speculator, playing the one producer against the other, takes the 
cream of the business. 

The difficulties besetting the path leading to organization are 
numerous. The sparseness of population and the great distance 
which many farmers have to travel, prevent that regular attendance 
at meetings which is needed to keep up interest in the association. 
Personal envy and political enmity also tend to prevent smooth 
working, but a most potent factor is that lack of agricultural educa- 
tion among members — and this is even more pronounced among 
farmer non-members — which blinds them to their own interests ; and 
as a result matters are too often judged by the farmer not from a 
farmer’s, but from a party politician’s point of view. It would be 
well if the farmer could put aside party politics when attempting to 
work for the general good of his brother farmers. 

Such organization as has already been achieved has not been 
entirely satisfactory from the point of view of eflSciency or economy. 
To obtain satisfaction in this direction, the system of organization 
should be more on the lines of organization which have been adopted 
by political parties. There should be, say, one farmers’ association 
in every polling area outside the towns. Such associations would be 
affiliated under what might be called a district committee, whose 
headquarters would be in the principal town of the neighbourhood. 
As many districts as have identical agricultural interests would then 
combine and form a circle union or association, which in turn would 
be affiliated with the other circle organizations of its Province, form- 
ing the Provincial Union. The South African Agricultural Union 
would furnish the final bond, tying the whole organization together. 
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An organization constituted in this manner would permit of 
matters being properly thrashed out ; each body would deal with 
such matters as it was competent to deal with, and the w'ork done by 
the local bodies would do away with the necessity for central com- 
mittees or congresses having to w^aste their time with purely local 
affairs. Not only would such an organization function as a (duinnel 
' from the farmer to the Government, l)y means of which farmers 
as a whole could speak with one voice to the authorities, but it would 
also be a channel for the dissemination of infornmtion, enabling the 
Government to speak once and yet be heard by tens of thousands of 
farmers. 

Among the benefits to be derived by sucJi organizations are:-- 

(1) The saving of the time and the expenses of office-bearers. 

(2) The establishing of a body which is the formal representa- 
tive of the farming profession and whi(‘h can act as the 
mouth-piece of the farmer in correvsponding wdth Govern- 
ment or with other organizations on any occasion w^hat- 
soever. 

(6) The edm ating of the farmer in the control of his own 
affairs. 

(4) The assisting of the Depart meni of Agricoilture in the 
dissemination of information, in combating stock diseases 
and locusts and in the eradicafion of scab. 

(5) The controlling and regulaling of markets. 

(6) The establishing of local farmers’ loan banks. 

(7) The more economical purcJiasing of farming requisites. 

(8) The arranging for the distribution of fodder and the appor- 
tioning of grazing during periods of drought. 

It has often been argued that farmers should organize themselves, 
and this argument is theoretically quite sound; but it has proved a 
total faihne in i)7actice. Yet if is in the interest of the State and of 
the individual to have farmers organized. Organized faimers are 
easier to deal with as tludr wajds and desires are more readily ascer- 
tained ; moreover, the Department of Agricnlture is greatly assisted 
by being able to treat wifi* «nch organizations iiivstead of with indivi- 
duals. In short, an increased usefulness is obtained at decreased 
cost. In this manner the knowledge and experience of the expert 
can be put to more extended use, resulting in a higher standard of 
ugricultuie, while the organized fanner becomes more independent 
and self-reliant. By combining they gain in strength and eliminate 
the possibility of many malpractices to which the individual is now 
subject. Capital for the purpose of manufacturing raw materials is 
enticed into the country, and local prices are stiffened up; organiza- 
tion, indeed, resulting from the propaganda work carried out by the 
Commivssion in the course of its investigations, has already been 
successful in staying financial panics which would otherwise have 
resulted in bankruptcy to some. 

It is a recommendation of the Commission, therefore, that the 
State should assist in bringing about the organization of the farming 
cojaamunity. 
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The Final Summary. 

In a final summary of the conditions disclosed in their report, 
the Commission sets out as follows the questions submitted to them 
for inv.^sti^jfation and their findings thereon: — 

(1) The methods by which losses to farmers owing to periodic 
droughts in the drier parts of the Union may be prevented 
either by public* or private action; and in particular 
whether any (*hanges in farming methods are necessary 
for this purpose. 

The most pressing and necessary change in farming methods is 
the abolition of the usually practised kraaling of stock and its substi- 
tution by the paddocking system. Kraaling is detrimental to the 
veld as well as to stock; it leads to a diminislied efficiency of rainfall 
’which is a much greater menace than a decreased rainfall. Complete 
grazing (*ontrol through an efficient sysicun of paddocks should be 
the goal; but an efficient paddock system demands the iHovision 
of an adequate and pure water supply. The reduction of drought 
losses should lead to improvement in the breed of animals. Over- 
stocking is bad farming. Farmers should acc umulate fodder iTserves 
for drought periods. Windbreaks and shade do much to assist in 
maintaining stock. It is calculated that the income of the Union 
from wool alone would be doubled if the paddock system were 
generally adopted, while if all phases of the small stock industry 
be taken into account, the annual increased return, capitalized at 
even 10 per (ciit., uould very nearly equal the fixed property valua- 
tion of the (kape Province. There is room for much improvement in 
the economic use of water. 

(2) Any improvement in farming conditions generally, such 
as the provision of more w^ater, prevention of soil erosion, 
and any other matters which may have a close bearing on 
point (1). 

The improvements outlined in the previous ])aragra]>h require 
the alteration of certain general conditions, to bring about wdiich is 
beyond the jiowers of the individual farmer. For example, the 
jackal is responsible for niindi of the faulty small-stock farming, 
and he must be got under control or even be exterminated. The 
rapid adoiition of the paddock system would be facilitated by making 
cheap fencing material available and by minor alterations in the 
fencing law. The farmer should be encouraged to develop the water 
resources of his farm. Stock thefts should be discouraged. The 
failure to realize the benefits that would acmue from the better 
melhod of farming is a reason preventing their adoption, an obstacle 
which educational effort would do much to remove. In this the 
organization of farmers would greatly assist, and for the achieve- 
ment of this end, the State should detail suitable officers. Farmers’ 
organizations will ease matters during droughts. Impro’V'emcnts of 
transport facilities and generally improved market facilities will 
greatly ameliorate the farming conditions. Drought losses could 
be diminished if reliable seawsoiial forecasts were jmssible: the 
Government should appoint a committee of experts to determine what 
steps should be taken to obtain such forecasts. The provision of cold 
storage and of factories for making meat products would assist in 
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the more economical use of the veld by enabling the farmer to dispose 
of his stock when in good condition. Deterioration of the vegetal 
cover and the resulting soil erosion are doing much damage and seem 
to be main causes of the decreasing European population in the Cape 
Midlands. The soil is an irreplaceable national asset. The State 
should, therefore, actively assume its responsibilities in connexion 
with the conservation thereof by appointing a reclamation officer. 
Veld burning as practised is detrimental to the country, but cannot 
be stopped by legislation. In most cases education will be the only 
deterrent; but your Commissioners consider that in certain areas of 
high value as catchments feeding irrigation works, the prohibition of 
grazing would lead to the cessation of veld fires. Evaporation plays 
a very important role in the social economy of the Union ; probably 
many times the quantity of water which finds its way to the sen by 
rivers is lost in unproductive evaporation which would be reduced 
by the maintenance of an efficient vegetal cover, and, through that, 
the prevention of soil erosion. Irrigation, though definitely limited 
in extent by the run-off of rainfall, toiX)graphy, soil and financial 
fa(*tor8, will always be an important aid to crop-raising and stock- 
farming. Through deterioralion of the vegetal cover and soil erosion, 
the efficiency of the catchments of most rivers used for irrigation is 
decreasing. The State should direct the preservaiion and reclamation 
of those catchments, which relatively and luckily are small. Since 
the silting up of dams is beyond the control of the irrigator, the 
State should assist, inter alia^ by aiding farmers to paddock and by 
preventing soil erosion. Afforestation with suiiable species for 
improving the head-waters of our rivers and their tributaries, and 
for other reasons, is to be recommended. The study of insect and 
other pests and of weeds which reduce the grazing yield should be 
undertaken by the State. The State should also make preparations 
to establish fodder banks. 

(3) The methods by which indigency arising among the farm- 
ing community in consequence of such losses could best 
be dealt with. 

Drought and other causes work together in producing indigency. 
The general improvement of conditions will decrease poverty, which 
is most intense after droughts. Education and the improvement of 
transport and market facilities are needed. Climatic and genetic 
conditions should also be considered. 

(4) The production of feeding by the cultivation of various 
grasses. 

Usually farmers make no provision for droughts. They should 
do so by sparing veld, making hay, by growing fodder crops, includ- 
ing spineless cactus, and crops for making ensilage. They should 
also establish fodder banks. The Department of Agrculture should 
carry out certain investigations with reference to fodder plants. 

Conclusion. 

The foregoing is a brief summary of a memorable and outstand- 
ing publication. It presents a review of the naain report only. This 
main report is supported by a valuable and unique collection of maps 
and chartSi and forty-eight reports and statements giving in detail a 
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mass of data that help to enhance considerably the value of the 
publication. These appendices have not been included in the sum- 
mary. They must be studied in detail by the student. The aim of 
this summary is to give the salient points of the inain report and to 
convey, if possible, the spirit that breathes throughout its pages. 
It is published in the hope that its teachings will find their way to 
the hearts of our farmers, on wJiom the welfare of our country so 
largely depends; and particularly is it desired that the coming 
generation of farmers will be fired with iho determination to acquire 
that knowledge whereby the evils disclosed by the Drought Investi- 
gation Commission of 1920 may be (*ircuin vented. 

[Note. — For further details read Chapters XXX, XXXI, 
XXXIII, XXXV, and XXX VII of the Final Report of the Drought 
Investigation Commission.] 


Asparagus Culture. 

Asparagus is a good paying proposition in South Africa, but it is 
only in coniparativmy few places that it can be grown with success. 
The best soil is a good sandy loam. The main secret of success is to 
have well prepared trenches before planting. Make the beds from 
three to four feet wide with paths about two feet wide, this mainly 
to prevent walking on ^he beds and damaging the crowns. Dig the 
soil two feet deep, in the bottom spit turn as much well rotted stable 
manure as possible. Do the same to the top spit. 

The plants should he raised fiom seed. Get a good variety, such 
as ('Onnover’s Colossal, and sow it fairly thickly in a tin. To gef a 
quick germination, seed cun he soaked for twenty-four hours. 
Asparagus seed is fairly slow in germinating, taking twenty to 
twenty-four days. Seed can be sown at dillVreut times. It can he 
sown as soon as it is taken from the plant, and the young plants can 
be ready for transplanting in autumn, or the seed can be sown in 
spring, either in tins or in the prepared beds. 

When the young plants are about three or four inches high they 
can be transplanted into their permanent quarters. Plant the young 
plants to a foot apart each way. Very little attention is required 
except weeding for a couple of years. A light dusting of salt is 
(considered ludpful in winter time. Spread the salt on the surface 
and rake it in. When harvesting the third year, cut about one-third 
of the crop, the fourth year one-half, and the fifth year and onwards 
you (‘an (mt two-thirds. 

It must be understood that when cutting the young shoots 
sufficient of them should be left evenly distributed over the bed to 
carry on the work of food elaboration or to assist in the storing up 
of the food material for next year’s growth. After the plants are 
well established the cost of looking after asparagus is very small, and 
as a rule asparagus is sold at about Is. per small bundle. It can thus 
be seen that this is a paying crop . — {Glen School of Agriculture,) 
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A BACTERIAL DISEASE IN WINE, 


hy F. Fevrier, B.A., AssiKiaiit (Toveiiimciii ViticulliirisI . 


That wine undergoes a detriineutal change hy the action of bacteria 
is nothing new. Indeed, \>me, which is a liquid of a very coinx^lex 
nature, offers an excellent inediiini for llic growil^ of many micro- 
organisms. These “ inhnitely small beings” play an important pari 
in the making and maturing oF the win(‘. Some are beneficial, if 
not essential, otlieis are d stinctly harmful; and the cellarman must 
exendse all his skill in preventing their access into the wine. 

Even the healthit‘st of grapes have <m (heir surface, adhering 
to the bloom, myriads of organisms of different kinds. Here they 
are present in a form which is resistant to desiccation and other 
agencies which might destroy them. Jn this form they exist on the 
surface of the grapes, awaiting an ojqiort unity to (levelop. This 
opportunity is afforded to them when the grapes are crushed and 
they are washed by the must into the fermenting tank. The w'ell- 
known phenomenon of fermentation is eaused by yeasts wdiieh are 
among tlie myriads of spor(»s to he found on the grapes. This is 
but the first stage in the decomposition of the gra]>e juice; if yeasts 
were the only oiganisms that develop in the sterile must, then tlie 
wine would be perfect. This, however, is never so, as other sjiores 
also multiply in coiijumdion with the yeasts and alter the (iomposition 
of the normal w’ine, rendering it more oi less sour or otherwise unfit 
for (‘oiisumption. 


irNWANTEJ) Organisms. 

It is essential, therefore, from the outset to fake every jirecau- 
tion to jirevent the introduction of unwanted organisms. 

In the fiist jilace, the grapes coming in from the vineyard must 
be w^ell ripe and jierfectlv healthy. Bunches which have been lying 
on the ground and which may be mouldy are a sure source of infec- 
tion, and must on no account be p]a(‘ed in contact wdth healthy 
grapes nor be pressed with them. tTudicious selection at this stage 
of the grapes wdii(*h are about to be turned into wine will go far to 
produce a clean fermentation and an ac(‘e])la})le product. 

There are different strains of yeasts : the true wine yeast — the 
elliptic yeast — is the one W'hich wdll give the best wn'ne. This variety 
must he helped in every wuiy hy placing the fermenting must in 
conditions most suitable to its growth, lliis is done by “sulphur- 
ing’’ the must as soon as the grapes are crushed. Sulphuring is 
effected hy the addition of potassium meta bisulphite (“ meta ”) 
in measured amounts, and the SO^ liberated in the liquid kills all 
the bad germs siudi as moulds, wdld yeasts — the apiciilate yeast, and 
acts as anaesthetic io the more resistant elliptic, or true wine yeast. 
This delays fermentation, and allows the impurities contained in 
the must to settle in the bottom of the tank. Decantation can thus 
be effected : the sediment, which consists of earthy matter and germs, 
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is left behind to ferment for distilling purposes, while the clear 
decanted must, which is placed in a clean vat, is made to ferment 
immediately with a starter of pure yeasts in full activity. 

After having taken all these precautions, one would expect the 
jesulting wine to be of the best quality. Fermentation, however, 
requires careful observation ; the temperature must not be allowed 
to go too high ; cooling and pumping over must be carried out at the 
right time; and general attention is of paramount importance. 

All this is done with a view to keeping the fermenting must in 
a condition most favourable to the life of the yeast so that at no 
time will their force be impaired or their activity slacken. When 
this happens, owing to excessively high temperature caused by 
fermentation, a chaiK^e is given to harmful bacteria to thrive in the 
young wine and vsoon to render it undrinkable. Where do these 
bacteria come from, is a natural inquiry. The answer is not easy to 
give. Probably Ihey may have been introduced at the time of 
pressing, and even sulphuring did not kill them. It is possible that 
they were introduced during ftuinentation, by the use of dirty 
apparatus, or the vats tlieinselves may have been the source of 
contamination. 

A New Bacterium. 

During the Iasi 18-24 months 1 have examined through t))c 
microscope a larg(* percenlagc of wdnes brought io irie for analysis. 
These consisted of all ly])es: red, wdiite, sweet, and dry. In 
practically all types (xamined, bacieria were found in greater or 
smaller numbers. This particular kin<l had not been ]>revicusly 
noticed, and are not unlike the bacdcria which cause ‘'Tourne’’' in 
French wines. They differ from the latter in that ihey do not seem 
to destroy the cream of tartar of the wine; and, unlike Touine bac- 
teria, they thrive in s\\eet wines fortified to 19 or 20 vol. per cent. 
(83-35 P.S.) 

Red dry wines and red sweet wines have been more particularly 
observed and studied in (ounexion with these micro-organisms, and 
whines attacked by them have the following cbnracteristics. A young 
Hermitage wine containing these bacteria has a dark, opaque colour, 
with a somcwdiat bluish tiuge around the edges on the surface. It 
the disease is iu its iuei])ient stages, tlie taste of the wine is practically 
normal. A bitter astringent taste characterizes a wine iu wdiich the 
diseuvse has established itself : such wines invariably have a high 
volatile acidity. It is impossible to remedy this, and a wine having 
gone thus far is unfit, for human (‘onsumption. 

In sweet wines the bitter taste, altliougb masked to a large 
extent by the sugar, is easily iiolieeable, and it is not uncommon to 
come across red sweet Miiscadel, oj* “ deripieo made from Muscadel, 
having a light red colour, being turbid, wuth a hitler taste and a 
high volatile acidity. Such a wine contains large numbers of these 
bacteria. 

All attempts at killing these bacteria have so far been unsuccess- 
ful. Heavy doses of SO- certainly attenuate their activity, but 
without fatal results. Such large amounts of SO^ have a dertimental 
effect on the colour of red wines and, besides, make them practically 
undrinkable. 

Alcohol also slackens their activity without killing them, as is 
the case in sweet fortified wanes. 
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Pasteurization was tried on a small scale at a temperature of 
80® C. on a sample which was badly infected, and although heating 
was repeated on three successive days, and for five minutes, these 
bacteria seemed unafpected except for a tendency to divide. All other 
germs, such as acetic bacteria, yeasts, etc., were effectively destroyed. 

They are active throughout the year, though less so in cold than 
in warm weather. For this reason great care must be exercised by 
the farmer so that on the return of warm weather the cellar may be 
kept as cool as possible. All the vats need not neceswsarily contain 
these organisms so that a source of infection is obviously the inocula- 
tion of a healthy vat by adding wine from a diseased vat. 

It is here that a good microscope is indispensable in order to 
ascertain the condition of the wine in each individual cask — be it 
even hogsheads — before beginning to rack. Casks found to be 
affected may be saved if they are not too far gone and if treated 
during winter while the activity of the bacteria is lowest. During 
the cold weather, then, such wines can be sulphured, and a 
couple of days after a fining will cause these germs to be brought 
to the bottom of the cask. After ten days to a fortnight the wine is 
carefully racked into a scrupulously clean receptacle, taking care 
not to disturb the sediment, which* if taken over, would only carry 
on the disease to the new cask. Should the fining have been un- 
successful, filtering may possibly bring about the two-fold require- 
ment of clarification and of the elimination of bacteria. Filtering, 
however, should only be resorted to if the wine is not too far gone; 
the volatile acidity will serve as an indication in this respect. 

Before racking, the sound wines in the cellar should be selected, 
handled first of all, and kept strictly apart from diseased wines. 
Casks having contained affected wines must be thoroughly washed 
out with caustic soda so as to eliminate the j)ossibility of sjwes (?) 
or germs themselves remaining hidden in the crevices between the 
argol crystals and infecting a healthy wine next season. 

Source of Disease. 

Nothing can yet be said with any degree of certainty on this 
subje(d>. The fact that all types of wines and wines from all regions 
are subject to this disease makes research difficult. Even wines 
fermented on a small scale in bottles in the laboratory vshow signs 
of infection. This would jmint to the fact that we must direct our 
investigations to the grape itself at the time of the vintage, and 
find out how this organism can be eliminated. Prevention is better 
than cure,’’ and in this case prevention is everything — the cure being 
in all probability impossible. 

The disease is also transmitted hy the use of cellar apparatus 
which has not been properly cleaned after having been used for 
infected wines. 

Samples from all parts of the country w^ould be welcome in order 
to obtain material at all stages of development which might be used 
for investigation. 
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ROLL TOBACCO. 


The Industry in Oudtshoorn and Surrounding Districts. 


By V. F. Olivier, B.Sc.Agr., Tobacco and Cotton Expert, 
Oudtshoorn, Cape Province. 


Tobacco has become the main cash agricultural product in these 
districts ever since the slump in the ostrich feather industry, and of 
the leaf produced in these areas about 60 per cent, is manufactured 
into roll tobacco. 

As the roll industry is of considerable importance to this area, 
and as there is no literature treating with this industry, it seems 
propitioUsS to briefly deal with this subject. 

History. 

Although the origin of tobacco growing in this district is hidden 
in obscurity, it is certain that tobacco was grown here as early as 
1845. In those days there wei'e no factories, and farmers manufac- 
tured their leaf into rolls, with which they tradeil in other i)aris of the 
(ountry. 

The first attempt to establish some sort of factory was made in 
3882 by Alfred Agard Pococ k, who established a small cut and roll 
tobacco factory in Oudtshoorn. xVbout 1886 the Cango Tobacco 
Factory was established, with Mr. Poeock as secretary, and this w^as 
actually the first attempt to manufacture tobacco on a large scale in 
Oudtshoorn. This factory manufactured roll and cut tobac(‘os aitd 
also cigars, for which purpose cigarmakers from Holland weie ]‘i(- 
cured, and at one time cigar-making played an important part in the 
Oudtshoorn tobacco industry. The influence of cigar-making remains 
here, for there are still two or three firms in Oudtshoorn making 
cigars. 

In spite of the establishment of factories, the hulk of the farmers 
continued to roll their tobacco and traded with this in other sections 
of the country. This method remained in vogue to a certain extent 
up to the imposition of the tobacco excise in 1920, and now that the 
tax has been abolished, there is no doubt that some farmers will again 
revert to manufacture and trade. 

Since thei establishment of the first one many factories have 
started, and these districts to-day register thirty-four factories with 
about 1,500 employees — including men, woman, and children — 
Europeans and coloured. 
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Types of Tobacco Grown and Demanded for the Eoll Trade. 

The types of tobacco firmly established in the district (from the 
roll tobacco manufacturer’s point of view) are Virginian types, locally 
known as Regop ” and Blinkblaar.” The origin of these tobaccos 
is not known, but it appears that the seed was originally procured 
from Amersfoort, in Holland. The influence of Holland and cigar- 
manufacturing are clearly seen, as the so-called ‘ ^ Blinkblaar ” is 
identical to a '' Sumatra ” tobacco introduced by the writer in his 
variety tests. The Regop,” as ils name indicates, is a tobacco with 
leaves growing straight up against the stem. 



\Pho1o. hij V, F. Olirisf. 

1. — Field of “ llofj'op'’ 'rol>a(‘co in Schoenmiislioek, Distnet OudtKlioorii. 

Growing and Cultivation. 

As this article deals only with the roll tobacco industry as such, 
the part of growing and cultivation will jiot bo treated at length. 

All the tobacco grown in this ajea is under irrigation, and the 
method of planting is similar to that in other parts of the country 
where tobacco is grown und^u* irrigation, except that the distances 
betw’een rows and plants are somewhat < loser. 

All the cultivation from the time of making the rows right up to 
the end is done by liand. There is, however, a tendency now to use 
cultivators. 

Irrigation is done directly <'n the plants in the rows; here, also, 
there is a lendency on ihe jiart of some farmers to depart from the old 
methods and irrigate between the rows. As a general rule the gi'owers 
are inclined to over-irrigate. 

The o])erations of topping and siiekering are similar to that 
practised everywhere, excepting that growers are disposed to leave too 
many leaves to the plant. 

The hulk of the tobacco is inclined to be on the coarse side, due 
to the natural fertility of the soil and the practice of planting tobacco 
after legumes like lucerne, peas, and beans. 
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Curing. 

No primiuo’ is doiio u\ this area, arid therefore all the cAirin^ is 
that of whole plantH, 

Two methods of curing are carried on, namely, ‘‘ sun and air 
curing combined and air-curing.” 

The first method is that of erecting scaffolds, very lightly covered 
with reeds f)r maize sfalks, and hanging the whole stalks of tobacco 
under tliem. As the* ^*overing in most cases is very light, this is really 
“ sun-(;uring.” 

This method gives v(*ry satisaciory results, ])rovidcd fairly dry 
weather continues throughout the curing season. Much damage, 
however, is done ajnnmlly due to rains, which di^(‘oloiir some of the 
tobacco. 



by (r. Coihett. 

2. — Suti-curirju in S<'hoeuianj»lioek under Scaff<*ld. 

Tn most (»ases the sides also are afterwards more or less enclosed 
with reeds avS a proteidiijn against wind. 

The period required to cure a crop under vScalVohling is from foiii 
to six weeks. 

The air-curing is similar to that in other parts ol the country. 
The whole shed is made of thatch or reeds, but no effort is made to 
construct the buildings so as to be able to control oven ventilation. 

It takes from six to nine weeks to cure a crop in the sheds, 
depending on the weather. 

After the tobacco is cured the stalks are taken down, leafed off, 
and the leaves tied in bundles and stacked in heaps. The tobacco is 
not graded, and here the grower is left in a quandary, as most manu- 
facturers do not demand graded tobacco, whilst a few do. It would 
be advantageous to both fanner and manufacturer if grading is 
encouraged. The tobacco does not really go through much fermenta- 
tion on the farm; in this direction the farmer also still has much to 
learn. 
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Quantity of Leaf Grown and Quantity Manufactured into Roll. 

Oudtshoorn District lias always been the largest tobacco-growing 

district in the Cape. * n 

Sohenck, in his report on the cultivation of tobacco in the Cape 
Colony ill 1887, remarks about the Oudtshoorn District: — “In the 
year 1865 the total production of tobacco in the Colony was 1,632,746 
ib., of which Oudtshoorn produced 966,641 lb.; in the year 1875 the 
total colonial production of tobacco was 3,060,241 lb., of which Oudts- 
hoorn produced 2,376,570 lb., almost four-fifths of the total Colonial 
production.’’ 

From excise staiisticjs it appears that the quantity of leaf tobacco 
grown during the 1921-22 season was 2,523,659 lb.; during 1922-23 
2,744,694 lb. ; and 1923-24 2,947,234 lb. It is very difficult to 
estimate correctly, but the 1924-25 season’s yield will at least equal, 
if it is not more than, last season’s yield. 



[Photo, hy (r. ('orhf^tt. 

;-l. — Air-curing Tobacco-sbed iii OudtBhourn District. 


The ostrich feather slump seems to (X)ntinuo year by year, and 
each year more farmers go in for growing tobacco. 

Durijig the 1921-22 season 2,579,250 lb. of roll tobacco were 
manufactured, equivalent to 1,719,000 lb., or about 68 per cent, of 
the total leaf pi^oduction. 

During the 1922-23 season 2,241,277 lb. of roll tobacco were 
manufactured, representing 1,494,184 lb., or 54 per cent, of the total 
leaf produced. For the 1923-24 season 2,410,096 lb. of roll W'ere 
manufactured from 54 per cent, of the total leaf produced. 

From these figures one might conclude that the demand for lyed 
roll tobacco is a steady one. 

In making these calculations one cannot arrive at absolute 
accuracy, as the gain in weight in manufacturing leaf into roll is not 
a definite factor. The writer has based his calculations on a gain of 
60 per cent, in moisture in the process of manufacturing the leaf into 
roll. 
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Lye. 

The Oudisliooni roll tohacco differs from ibe oilier roll tobaccos 
in this couniry in ihai it is sicejted in lye, where the others are steeped 
in water. 

This lye or loo^-as *’ is the resultant jish jiioeured from biirniiif^ 
one of the Mesenibriantheniuins. The pariicnlar species used is the 

M esc HI hi Knit he in u in in i rra n fh n m . 

This residual ash acts as a preservative, hence it is possible to have 
a considerably bi»^<>er ])ercenta^e of moisture in the “ loo«- ’’ tobacco 
than in the ordinary water toba<*co, without any dan^*‘er of mould. 



[Photo, hfi r. F. Oh rip t, 
4. — Boiling Lye Solution in Tank. 


The analysis ot this lye, as <^iven by Dr. F. duritz in ] 88 (!, is 
as follows: — 


Soluble material 

Consist injc of : — 

Carbonic acid (COg) 

Phosphoric acid (P 2 C-,) 

Chlorine (Cl.) 

Sulphuric acid (SC 3 ) 

Potash (K^O) 

Soda (Na,0) 


52.10 per cent. 

18.2,5 ,, 

0.07 ,, 

4.18 ,, 

0.41 

14.18 ,, 

I2.8T 


Dr. Juritz further states: — “ From the composition of this sub- 
stance it il^ clear that its only action can be that of decompo.sincr the 
tobacco; it contains such powerful bases ns ])otash and soda in con- 
siderable proportion, forminpr more than one-half the wei^^ht of the 
ash. Tt is a known fact that solutions of such strong? alkalies 
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decompose the nicotine of the tobacco. Some potash may be added to 
the tobacco leaf by means of a solution of " lidjesbosch ’ ash, but, in 
hny case, the main action of such a solution is to induce decomposition 
and not fermentation.'’ 


Time to Burn. 

These bushes are only burnt at certain times of the year, i.e. when 
they ripen. They generally start ripening in December, but when 
this area has had good rains in September and October the bushes do 
not ripen until February. The ash procured from bushes cut when 
still green, or sprouting .or flowering, is not suitable. 



[P/uKu, by V. F, Olicier. 
6. — Steeping Vat and Slanting Table on which 
Wet Tobacco is placed. 


Preparation and Strength of Lye. 

The lye solution is prepared by boiling water in big receptacles 
and adding the ash when the water boils, and then to continue 
boiling until the correct strength is obtained. 

Those manufacturers who have not made' any scientific tests 
regarding the strength of their Jye solution still employ the old 
method of testing the specific gravity with a fresh egg. Tile solution 
is supposed to have the correct strength when strong enougli to float 
an egg about half-way out. 

Most of the manufacturers to-day, however, use a hydrometer for 
heavy liquids, and the specific gravity reading varies between 1.16 
and 1,25. 

The proportions of ash to water are from 1“6 to 1~8, varying with 
the quality and texture of the tobacco, the heavier bodied tobacco 
being steeped in the stronger solution. 
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Some manufacturers also add some tobacco flavouring to the lye 
solution. Among the flavours used are rosewood, tonquin bean, 
champagne essence, Kentucky essence, liquorice, brandy, etc. 

After the solution has attained the r(*quired strength it is poured 
into the steeping receptacles and allowed to cool. 

Method and Period of Steebing. 

The hands of tobacco are Kteei>ed into ilr* cold lye solution for 
periods varying from one to ten minutes, sufficiently long to 
thoroughly wet the butt-ends of tlie liands. 

All manufacturers do not steep the tobacco for the same period, 
whiLst the time also varies with the moisture-content of the tobacco, 
the cli'A^r tobacco being st(‘eped for a longer period. 



[^Photo. hy r. F, Olivier, 

6. — Sorting and Spreading Lyed L(»ave8. 

The correct strength of lye and the correct period for steeping 
can only be ascertained by actual manufacturing experience. 

From the steeping-vats the hands, after having first been shaken 
out, are thrown on slanting tables with corrugated-iron tops to drain. 
After the lye is properly drained off, the tobacco is tightly packed into 
fermenting-boxes, wheie it is left for from twenty-fojir to forty-eight 
hours. Under the old method the tobacco is left in these boxes for 
eight to ten days and allowed first to attain a very high degree of 
temperature, after which the tobacco goes through a cold sweat. This 
method insured that the tobacco would continue to ke^p in good 
condition after been manufactured into rolls. 

The tobacco is now removed from the fermenting boxes and 
transferred to the sorters, who untie the hands and sort out the leaves 
into whole, broken, and scrappy leaves, spreading the w^bole and 
broken leaves out neatly. 

Manufacturing . 

Each twister — that is the labourer who twists the leaves into long 
strings — ^has a heap of whole leaf for wrappers and a heap of broken 
leaf for fillers. 

il-5A 
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Three to five filler-leaves are pressed iog^ether by hand and the 
wrapper-leaf is then neaily wrapped round the filler; the fillers over- 
lap on the inside wjth the wrappers overlapping on the outside, thus 
giving a long continuous string of tobacio from which the rolls are 
eventually made. 



8. — I’oliacco Stacks ; Fermeniing prior to Manufacture. 
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There are different types of twist, namely, thin or special, 
medium, and thick or ordinary. The thinner the twist the less the 
number of filler-leaves used and the more expensive the roll, due to 
higher cost of produeiion, the twisters beinpr paid more per lb. for 
thin twist than for thi(*k. The twister either has the string? of tobacco 
being twisted in coils on the floor or twisted on to spindles. 

These coils or strings of toba<‘eo go from here to the roll-makers, 
who make the various size rolls, ranging from 1 to 50 lb. per roll. 

llie Oudtslioorn loll tobaccos have a bright gloss, due to the 
vaseline or fat used by the twisiers on the wra})per-leaves when making 
the strings. This vaseline or fat serves two purposes — it helps to 
preserve the hands of ihe labourers and also imj)arts a gloss to the 
tobacco. In some eases almond, lemon, or other kindred essence is 
added to llie vaseline io impart a scent to ihe tobacco. 

CoNCLtSION. 

Although Iheie are machines for making roll tobacco, fully 
1)S per cent, of the roll tobacco is manufactured by band, due to a 
decided j)referen(‘e shown by retailers and consumers for the hand- 
nia<lt‘ article. 

The r<dl i(>hac(*o industry is to-day still one of the most important 
imlustries in these sections, offering eniplo,> luent to hundreds and 
changing the raw material into the manufactured article, thus pro- 
\iding a market for nearly (»0 per cent, of the leaf jiroduced in this 
area. 

Th(i imlustrv olfers a big field for investigational work, which the 
writ(*r liop(‘s to coni in ue as soon as possible 

The writer is ind -bted to Mr. K. Sclieuck, Oudtshoorn, for the 
loan of the two reports given as references and aLso foi the analysis 
of lye; also indebted to Messrs. M. Kaplan & Oo., Jjtd., Oudtshoorn, 
for allowing him to lake the jdiotos in their factory. 

/^(’/c/rncrs : 

(1) Heport oil the (^iltivat ion of Tobacco in the Colony. K. 
Sehenck, 1887. 

{2) Heport of the Dejiartinent of Agriculture for the year 1887. 


Nurseries in Quarantine at the 1st January, 1926. 


Name. 


Distributors Co., Craig- 
liall Nursery 
D. J. Oonradie & Bros. 
A. S. Strydom k Co. ... 
Q. J. Labusebagne ... 
Distributors Co„ (^raig- 
hall Nursery 
C. A, Geerdts 


Address. 


Craighall, Johan- 
nesburg 

Eobcrlson, O.P. ... 
Krakeel River ... 
Groot Marico ... 
Craighall, Johan- 
nesburg 
Lydenbui’g 


Cause of 
Quarantine. 


Crown-gall and 
Root-gall Woinr. 
Red Scale 
Woolly Aphis ... 
Red Scale 
Pernicious Scale... 

Pernicious Scale... 


Extent of Quarantine. 


Deciduous, all. 

Citrus, all. 
Deciduous, part. 
Citrus, all. 
Deciduous, part. 

Deciduous, all. 
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SHEEP BLOW-PLY CONTROL. 

Ply-traps: Their Construction and Operation. 

Jiy Ukwnari) Smit, M.Se., (Ai^^ric.), Eiitoiuulo^^’ist, Grootfuuteiii 

St liool of A^>Ticulture. 


The control of the sheep blow-fly, as with the (‘ontrol of so many 
other insect pests, cannot be a(*coinpli.she(l by a siu^le measure. 
There are several points at which this enemy of the sheep farmer of 
South Africa may be attacked, and in order to combat it successfully, 
it should be attacked simultaneously at all these points. 

The trapping of the adult flies is one important method of (*on- 
trol, and one that is gaining favour throughout the country. It 
should be understood, however, that trapping must always be a 
supplementary measure. Enormous numbers of flies may be (*aught in 
traps. It has been proved at Grootfontein ihai systematic trapi)ing 
of sheep blow-flies greatly reduces the danger of sheep being attacked, 
but several weeks may elapse between the time the flies emerge and 
the time they are caught, and during this })eriod th(‘y have an 
opportunity of attacking the sheep. 

The first step in the control of the flies, the house-fly as well as the 
blow-fly, is the destruction of their breeding places. 'I’his was briefly 
dealt with in a previous article in respecd. of the blow-fly.* When 
this has been done, attention may then be devoted to the happing of 
the flies that have escaju'd destruction as maggots and have develoj)ed 
in some breeding pla(*e that lias been overlooked. 

The number of flies (aught in a trap docs not always indicate 
the amount of good the trap is doing. In winter comparatively few 
flies are caught in trai)s, but the destruction of these flies is very 
imi)ortant, because it is largely from them that the hordes of summer 
flies originate. Elies develop much slower in winter than in summ(»r, 
and a correspondingly slow rate of catching in winter results in as 
efficient (control as a fast rate in summer. It is during the winter 
months, indeed, that traps are most effiident. They gain on the 
flies because during very cold weather no flies emerge at all, whereas 
some flies are always caught. During June and July of 1924 six 
traps on Grootfontein caught a total of 3,697 flies, 1,154 of which 
were sheep maggot flies. From life-history lecords, it is believed 
that no flies emerged on the farm during these two months. 

Types of Fly-traps. 

A great many different types of fly-traps have been invented, 
nearly all of them acting on the same principles, and making use of 
the fact that flies have a tendency to walk upwards and towards the 
light. An essentia] of these traps is a cone or tent of wire gauze, 
having a wide opening below and a small aperture above, so arraiigeci 

* November, 1923, issue of the Arjricvltyral Jmrmk 
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that the flies can easily get into the trap and when once in c.annpt 
easily find their w^ay out. The trap itself is usually in the form of a 
wire-gauze cage. 

The ideal trap is the one that is most easily and cheaply made, 
is durable, needs little attention when once set up, and is efficient. 

A great deal of work has been carried out in Australia and the 
United States of America in attempts to devise a suitable fly-trap 
and considerable success has been attained. The standard Australian 
trap for blow-flies is made of a single petrol tin with its top cut open. 
The top is then covered with a square of wire gauze w ilh a large round 
hole in its centre. Into this hole is fitted a gauze cone, in such a 
way that the cone hangs into the tin in an inverted position. The 
bait is put into the bottom of the tin before this cover is put on, 
and the smell of the bait is relied upon to attract the flies into the 
tin through the cone. This trap is very simple and easily made. 

The standard American trap is made entirely of wire gauze on 
a wooden frame- work, and consisls of a large gauze cylinder wuth a 
large upright gauze cone inside it. The top is made of a barrel head, 
and has a gauze door in it for emptying the trap. The bait is 
contained in a shallow pan placed on the ground under the trap 
(see accompanying ijhotograph). Both these traps have been tested 
during the past three years at Grootfontein, but, unfortunately, have 
not proved satisfactory. Month after month the Australian and 
American traps were found to have caught very few flies, although 
iln^y were placted in ideal positions and kept well baited. 

Various other types of fly-traps have been tried, im luding vSeveral 
tent traps and a traj) made of a petrol case, but none of these 
proved satisfaidory. In 1922 Mr. W. E. Edwards, of Schoombie, 
invented a trap made of two petrol tins placed one above the other, 
the upper one being the trap proper, with a w*ii e-gauze cone fastened 
into it, and the lower one containing the bait. Flies entered the 
lower tin through slots cut in its sides, and were then attracted into 
the upper tin by light let in through a gauze window in the top 
of the trap. This trap was fully described (by AVahl and Du Plessis) 
in the November, 1923, number of this JouniaL It was subsequently 
improved by Wahl, who found that its efficiency could be greatly 
increased by putting gauze windows in the sides of the upper tin 
similar to that in its top. It has been further improved by the 
writer, and is now described in detail so that i’armers and others 
washing to make and use this trap may benefit by our experience and 
cotistruct them according to the latest design. 

The Improved Trap. 

The trap consists of two i)araffin or ])etrol tins placed one above 
the other and held in pOvsition by a strip of sheet metal (Fig. 1). 
The upper tin is the trap proper and, as stated above, contains a 
wdre-gauze cone or pyramid fastened in an uprighi position, its apex 
being three inc hes from the top of the tin and its base secured on the 
ii»side of the bottom edge of the tin. 

The first step in making the trap is to in ark out the windows in 
the sides and top of the upper tin. Details of these apertures can 
best be seen by reference to Figures 1 and 2. They are made of such 
a size that there is a strip of tin one inch wide left all around tliem 
except at their lower sides, where the strip is two inches wide. This 
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leaves enougli of the im to give rigidity to ihe trap and enable the 
gauze to be fastened in place. Then mark out the hole x ” (Fig. 1) 
and the position of the <uits to be made in the boitom end of the tin, 



No. 1. The Improved Trap half full of Sheep Blow Flies. Note the position of 
the cone and tiie support of the wooden w(»dge holding the lid in place. 


as shown in Figure The round hole x ” (Fig. 1) is for the pur- 
pose of emptying the trap of flies when it is in operation. The hole 
is cut to fit the lid of a treacle tin, w’hicli is used to close it, Place 
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the lid of a ireacle tin with its inside surface a^»aiust the side of 
the upper tin Avhere it is to be fitted and scratcli around its inside 
edge with a nail. The window on the side in which this hole is to 
be made is made smaller than those on tlie other three sides of the 



tin, in order to leave plenty of room for making this hole. The upper 
edge of this window should be five inches from the top of the tin, 
and the upper edge of the hole x*' half an inch from the top of the 
tin (Fig. 1), 
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Before cutting the apertures in the tin, small holes must be 
punched' around the edges of the windows, using a thin nail and a 
hammer and making the holes half an inch from the apertures and 
one inch apart as at “ y ” (Fig. _1). _ These are for the purpose of 
sewing in the gauze windows, which is done with thin copper wire. 



GAUZE window 

HOLE AT APEX OF >PYRAMID: 
WOODEN WEDGE 
WIRE SUPPORT 
LID OF TREACLE TIN 


SMALL HOLES 
THIN COPPER WIRE 

-GAUZE PYRAMID 


» COPPER RIYET HOLDING 
GAUZE PYRAMID IN 

4- SHEET-METAL STRIP 


COPPER RIVET SECURING 
SHEET-METAL STRIP 


FLY ENTRANCE 


BAIT RECEPTACLE 


Figure 1. 

The apertures are then cut with an old pair of scissors or a tin 
cutter. In cutting out the bottom end of the tin a strip one inch 
wide is left all around the inside of its bottom edge. Slit this strip 
at the corners of the tin as at a” (Fig. 3) leaving four flaps “b ” 
as shoirn in the figure. 
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Two holes are punched with a stout nail, ojie at each side of the 
hole (Kg*. 1), and a stout piece of wdre is bent throu^fh these 

over the hole, as shown in the ti/:?urp. This piece of wire serves 
as a support for a wooden wedge which is used to keep the treacle-tin 
lid in place while the trap is in operation. 

The gauze is next fastened into the windows. Pieces of good 12 or 
14 mesh wire gauze, preferably galvanized, are cut to fit the oi)cnings 
so that there is an inch to spare on each side. They are fitted on 
the inside of the tin and sewn in place with thin No. 22 standard 
gauze, copper wire threaded through the holes ‘‘y (Fig. 1). The 
square of gauze in the top of the trap should be sewn in first, then 
those in the sides, and finally the gauze cone is fastened in place. 

The CONSTKUCTION OF THE CONE. 

It is a common but mistaken idea that the cone of one of these 
trai)s is difficult to make. There is no difficulty if a little (*are is 
taken. It is best, Itowever, to cut out a paper pattern of the cone 
and when this is found to fit correcfly, cut the gauze to coincide 
with it. The i)yi'aniid or cone has four sides to correspond to the 
sides of the tiap, each side being a triangle with its base as long 
as the width of the trap and iis height nearly that of the height of 
tlie I'one. The pattern is as shown in Figure 4, on which the measure- 
ments are given. First strike out the arc of a circle with centre A 
and radius of twelve inches. Then mark off the points B, C, 1), E, 
and F along this arc so that they are nine and a quarter inches apart. 
Draw lines joining these points an<l to the point A and proceed as 
sliown ill tfie figure. Strijis of gauze one inch wide are left along 
the line AF and at BC, Cl), I)E, and EF (Fig. 4), in order to 
sew the cone into shape and to fasten it into ihe trap. The gauze 
when cut to shape is folded along the lines AG, AD, AE, and AF, 
so that the strip AF overlaps the edge AB, and tliese are then sewn 
together with coiiper wire, the same as was used for sewing in the 
windows. The apex of the cone will then be closed. After the 
cone is riveted into the trap, a liole must be made in tlie top of it 
through which the flies are to enter. This is best done by pushing a 
thick pencil up tlirougli the tip of the pyramid; the gauze will part 
at this point, the thin wires bending aside, and leaving a round hole 
of the required size. 

To fasten the cone into the trap, its base is fitted under tbe flaps 
‘‘ b (Fig. 3) which were left on the inside edges of the bottom of 
the tin and wdiich are now bent inwards against its sides and secured 
tightly over tlie strips of the cone. ]MJ, (^1), DE, and EF (Fig. 4). 
The flajis are secured with split copper rivets such as those used in 
harness making. These rivets are put through the sides of the tin, 
the strips at the base of the cone and the flaps. Two rivets through 
ea(di flap are sufficient (see section of upper tin. Fig. 2). 

In order to keep the upper tin in position on the lower tin, a 
strip of sheet metal or paraffin tin, four inches wide and forty inches 
long, is riveted on the outside of the bottom edge of the upper tin. 
It is fastened so that it projects two inches below the edge and over 
the upper edge of the lower tin. Split copper rivets are used to 
fasten it in place. It serves to strengthen the trap in addition to 
keeping the tins in position. The ends of this strip will overlap on 
one side of the trap and one rivet should be piit through both 
ends at this point. The upper tin or trap proper is now complete. 
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The lower tin or bait receptacle consists simply of a petrol tjn 
of the same size as that used for the upper 

and four slots are cut in its sides through which the flies, attracted 
by the bait, enter. These slots, one on each side of the trap, aie 
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formed by making a horizontal cut, five inches long, at a distance 
of seven inches from the bottom of the tin on each side. At each end 
of these cuts are perpendicular cuts, one inch long, running up 
from them. The flaps so produced are bent outward, as shown in 
Figure 1, The object of these flaps is to prevent light from entering 
the slots and so i)revent the flies from being attracted out through 
them after entering. The flaps do not hinder the flies from entering, 
because Ihe flies find their way 1o them by walking up the outside of 
ihe trap. 

When coui})leted, the trap, and particularly the inside of the 
lower tin, should be painted with good thi(‘k paint to prevent it from 
rusting. The gauze should not be j)ainted, as this hinders light from 
shining through it. 

It has often been suggested to use a larger tin for the trap proper 
fitting over a smaller tin as the bait receptai^le. This has been tried, 
but it lias been found better to use tins of the same size for both 
the upper and lower part of the trap, and to rely on the strip of sheet 
metal to keeji them together. 


Xumerous forms of bait have bc'en recommended, and the bait to 
use depends largely on the kind of fly to be caught and on tlu^ 
materials that are available. Sheep blow-flies are veiy strongly 
at(ra(*ted by decaying animal matter in which they breed naturally. 
'I'he faster it decays and the greater its stemdi the more attractive 
it b(‘com(‘s. It is therefore during the first few days after decomposi- 
tion sets in that meat is most attractive to blow-flies. Decomjiosition 
jirogrcsses faster in summer than in winter, hut, on the other hand, 
sucli bait does not remain attractive as long in warm weather as it 
does in cold weather, llishopp, of the ITniiod States Bureau of 
Fntoinology, ie(*ommends the mucous memhraiies which form the 
lining of the intestines of cattle as a good bait for blow-flies, but it 
is our experience that any decaying meat is very effective. Solid 
meat like that cut from a dead row or a horse remains attra<tive 
longer than entrails and odd scraiis. Entrails, etc., are very good, 
however, and are easily obtainable on most farms. In Australia 
dead rabbits are often used. In South Africa their place may be 
taken by springhares, rats, and any small animals killed on the 
farm. Sueli animals should be cut open to expose the intestines 
before throwing them iiito the trap. It will readily he seen that 
such traps as are here described ])rovide an ex(*elleut means of dis- 
posing of carrion. 

During the early i)art of the summer in the Karroo, when the 
weather is very dry and windy, it is necessary to add water to the 
bait, otherwise it will soon dry up and stoj) smelling. The lower part 
of the trap is filled with the bait uj) to within an inch of the fly 
entrances and a quart or so of water poured over it. Instead of using 
pure water for this ])urpose it has been found necessary to use a 
weak solution of tobacco extract in order to prevent fly maggots 
from developing in the bait. One part of tobacco extract containing 
8 per cent, of nicotine used in fifty parts of water has proved effec tive. 
It kills all maggots in the bait and does not retard decomposition. 
A solution of borax — one ounce of powdered borax to each gallon of 
water — will also prevent maggots from developing in the bait, but 
it tends to check decomposition. 
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For House-flies. 

The trap here described is very efficient for the destruction of 
house-flies. Meat will attract large numbers of house-flies, but the 
following bait is claimed to be better for this particular species: — 
The curd of sour milk mixed with cheap brown sugar at the rate of 
half a pound of sugar to each pound of curd. The mixture is then 
wetted with water. The addition of bran to this mixture makes a 
more lasting bait of it. 

Efficiency of the Trap. 

When baited with meat moistened with a solution of tobacco 
extract, enormous numbers of flies will be caught in these traps. 
During October, November, and December of 1924, one of these 
traps on Grootfontein caught a total of 252,070 flies, of which 160,540 
were sheep blow-flies. The volume of these flies was ten and a half 
gallons, or over two and a half paraffin tins full. The trap acted 
so well that during part of this period it w^as necessary to empty 
it twice a w^eek to keep the level of ihe dead flies in the upper tin 
below the top of the cone, and so prevent tlie trap from being 
clogged. 

An experiment has been run throughout the past fly-season to 
determine the relative efficiency of tlie following four types of traps ; 
The Australian, the American, the Edwards (as described by Wahl 
and Du Plessis, 1923), and the trap here described. Two sets of 
these traps were set out on Grootfontein, one near the rivei‘ and one 
on the open veld near a drinking trough at the corner of four sheep 
paddocks. The four traps in each set were placed at the corners of an 
enclosure ten feet square, and their relative positions were changed 
once a week throughout the year. They were baited at tlie beginning 
and emptied of flies at the end of each month. The flies were then 
identified and counted. 

The table gives the total number of flies caught each month in 
the two traps of each type, and the total number of flies caught in 
the two traps of each type during the whole year. It will b(^ seen 
that in the two improved traps 310,164 flies were caught, which is 
over twice as many as were caught in all the other traps together. 
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Species of Flies Caught. 

Only a portion oi tlie flies caught in these tiaps were sheep blow- 
flies. It must be remembered that of the numerous species of blow- 
flies found in South Africa, only three have thus far been found to 
attack sheep. They are : Luriilm sericata^ Chrij,soniyia albiceps, and 
Chrysomyia cldoropyga. Among the oilier species of flies caught, 
fhe most numerous was the common house-fly, Musca domestica. 
Next came Chrysomyia tnarginale, the big blue blow-fly ; this, as 
far as we know, does not strike sheep, but breeds freely in carrion. 

Other flies caught in lesser numbers were: — Calliphora ctocei- 
palpis, a large black blow-fly which appears early in spring. 
Sarcopfuiga luiemorrhoidaJis, the large grey flesh-fly wdth a checkered 
abdomen which deposits its maggots on meat. Woldfartia euviiiata, 
the large grey locust-fly which will also deposit its maggots on meat. 
PyreJha splcndida. a bright green fly w^hich looks very much like 
Lucilia sericaUi, the sheep-maggot fly, but wdn’ch bri^eds in cowdung 
and does not attack sheep. Mnscina siahulavs, a fly wdiich looks 
something like a large house-fly. It also breeds in meat. 

Several other species of flies are often caught in the traps, but 
in negligible numbers, 

OPEUATlOli OF THE TeAP. 

The operation of tJie trap is vei‘y simple. Once it is baited it 
can usually be left for three w^eeks or a month without attention, 
except for the addition from time to time of a little w^ater to the bait 
in dry weather. When the bait has decomposed and stoj)])e(l smelling, 
it must he renewed. To empty the trap, i)ull the upper tin off tl)e 
low^er one, turn it on its side with the hol(> closed by the treacle-tin 
lid downwards, remove the w'ooden wedge and the lid and shake out 
the dead flies. The flies which are still alive in tlie trap will fly 
upwards and will not escaj)e through the hole. Keplace the lid and 
fhe wedge and set the trap back on the lower tin. It is not necessary 
to kill the flies in the trap. A few days after being caught they will 
die from their efforts to escape. 

Where to Set tjie Traps. 

There should be ten or twelve of thevse traps on every farm. Flies 
are more abundant near jivers and dams and in sheltered bush country 
than in the open veld. The traps should, therefore, be set up ill 
such places, especially where sheep congregate, in order to catch 
the flies in large numbers and to attract them away from the sheep. 
Set the traps near drinking troughs or in small paddoc^ks where 
valuable sheep are fed. There should be ut least two baited for house- 
flies near tlie homestead, preferably near the stables. Ka(‘h trap 
should be secured to a fencing standard with a loop of baling wire 
to prevent it from being knocked over, and care should be taken 
that grass and weeds do not grow around it so as to obstrucit the 
fly entrances in the lower tin. Where weeds and grass grow 
abundantly it is advisable to stand the traps on squares of sheet metal, 
or pieces of corrugated iron. These sheets of iron should be at least 
three feet square, so as to keep grass and weeds from growing too 
near the trap. 

The traps, if properly looked after, will last for three or four 
years. The lower tin may need renewing occasionally, but this is 
very easily done. 
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Cost of Thaps. 

The cost of the improved trap here described is very small. 'I'he 
materials required aud their cost are given in the following table: — 


s. cl. 

2 petrol tins 1 0 

1 yard of wire gauze, dG inclies wide, at 2s. 9d. per 

yard 2 9 

1 strip of sheet metal, 4 by 40 inches, at 12s. 6d. 

per sheet, by G feet 0 8^ 

Copper livets, at Od. per box of ]00 0 1 

Thill t opper wire, at 9d, per coil 0 H 

Total 4 8 


Empty pelrol tins are now found on almost every farm in the 
country, and (he otlnu* materials needed for (lie construction of the 
trap are easily obtainable at any general dealer. 

An intelligtuit native boy can soon be taught to make iht‘se traps, 
and in many jdaces there are tin-smiths, handy-men, and others who 
will make them cheajdy. 

Sheep blow-flies are resjxmsible for an enormous annual loss of 
time and money to tlie sheep farmer of South Africa, and the ])osi(ion 
a}»pears to be getting worse. By systematic trapping a great deal 
can be done to reduc e the numbers of flies on the farm, and hence tlie 
trouble and loss they cause. If trapping is carried out in conjunction 
with other methods of attack it is believed that the sheep blow-fly 
pest can bo controlled and great loss to the country avoided. 
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THE NUTRITIVE VALUE OP MILK. 

By M. J. Davidtsz, Division of Extension. 


To estimate the food value of milk, one must consider its constituents 
and its di^festibility, as well as the fact that it is a food most admir- 
ably siiHed for tlie teedin^’ of infants and invalids. 

Milk is nal lire’s perfect food. AVe do not class it as a beverajs^e. 
It (Huilains all the materials necessary for normal j^rowih and develop- 
ment. For the first nine months the child thrives on milk. The 
child grows rapidly. At the end of six months it should double its 
original weight, and at the end of the first year the original weight 
should be trebled. This rai>id growth points to the efficiency of 
milk as a food. 

The cow has often been alluded to as “ man’s foster-mother.” 
Throughout the first yea is of life, milk should be the foundation of 
the diet on which to build the daily energy and full reiiuirements. 

There is often the danger of children suffering from the lack of 
sufficient milk in the diet. Malnutrition is very high in this country. 
Medical inspectors of schools have sometimes found it to be as high 
as 7f) per cent. It is safe to say that a large per(*entage of these 
cases is due to the lack of sufficient milk. 

Experiments have been made to determine wliat (|uantity of milk 
is necessary per day. Groups were formed and given 2, 4, 5, and 

0 cups of milk daily, in addition to the ordinary food. When finally 
the results were determined, the height and weight charts, as well as 
such factors as general intelligence and vitality, showed some 
startling figures. The children with 2 cups of milk were inferior, 
while those with the 3 cups were considerably Ijetter off. There was 
a marked difference between those of t] cups and of 4 cups, in favour 
of the latter. The difference between those that daily had 2 cups 
and those that had 4 cups was very great indeed. On the other hand, 
there seemed to be no difference between those who had 4, 5, and 6 
cups daily. This shows very clearly that, whereas the body can use 
to its best ability all the building and growing material in 4 cups 
of milk, it does not need the extra material in the additional cups. 
The body throws these out again. It seems, therefore, reasonable to 
conclude that the growing child needs four cups of milk daily for the 
best growth and development. Tea and coffee hot only have no food 
value, but they act as drugs, stimulating a system that is full of 
vitality and needing no stimulation. Moreover, after the palate has 
accepted the higher flavour of tea and coffee it will reject milk, which 
is somewhat bland in flavour. Where it is not possible to give the 
four cups in whole milk, skim milk may be used. It must, however, 
not be regarded as a substitute. The only constituent removed from 
skim milk is the butter fat. This constituent, however, is so very 
important that children should not be allowed io go without it. 
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Extra butter or cream should be put back into the diet. Lard or 
othei animal fat is not adequate and cannot replace butter. 

Cream, butter, and milk are very rich in the content of 
vitamin A. This vitamin is a fat soluble, and is very essential in the 
diet. Its absence will cause an eye disease known as Xerophthalmia. 
White rats and guinea-pigs put vm an A-free diet’’ will develop 
red and swollen eyes very quickly. The eye will continue to swell, 
and unless the A vitamin is replaced in the diet total blindness will 
follow. The skin is also affected. 

Recently in a school in the middle west of the United States it 
was found that a certain number of the children were always suffering 
from skin and eye trouble. When the medical board investigated 
they found that these children came chiefly from a ([uarter where 
only small amounts of milk were used. On account of the high 
prices, butter and (ueam were used very sparingly, if at all. Other 
sources of A vitamin, such as eggs, were also neglected. Instruction 
along these lines was given t() the students and talks to the parents, 
with the result that this trouble soon ceased. 

There are parts in South Africa where my attention has been 
drawn to similar (‘-uses, notably places where there have been severe 
droughts, also where tlie importance of milk and milk products, eggs, 
and green vegetables in the diet is not realized. 

Apart from the importance given to milk by its vitamin content, 
its value is still very high on account of its important mineral salts. 
Chief of these is calcium, which builds ihe bone tissue of the 
skeleton, including teeth. Ricketts is the disease resulting from the 
lack of calcium in the diei. The bones of animals and humans, 
where there has been a deficiency of calcium, are vsoft an 1 sjiongy 
compared to those where the calcium supply has been sufficient. It 
is during the early years that this supply should not be neglected. 
Before the first set of teeth are ready to drop out, a good foundation 
should be laid for the next lot. Often when a primary tooth drops 
out the next is there already perfectly formed. It is therefore highly 
essential that during childhood, more than at any other time, there 
should be no shortage of milk, and attention should be paid to the 
calcium content of food. Milk and eggs are the two most important 
sources of this mineral. A large percentage of “ bowleggedness ” is 
due to a deficiency of calcium, and in many cases where the limbs 
break easily investigation has shown that there has been a lack of 
calcium. 

The proteins of milk are also very important. The function of 
proteins on the whole is to build new tissues and to replace old, 
broken down ones. Some proteins are much more effective for build- 
ing than others. Thus it is the quality and not the quantity of the 
proteins that is of importance. Milk contains several proteins, but 
those of chief importance are Casein and Lactalhnmin, 

Casein is found in cheese as it is retained m the cuid Lact- 
albumin runs off in the whey. These two proteins differ chemically 
and also somewhat in nutritive value. Lactalbumin is a little more 
efficient for growth than casein, but both will produce normal 
growth. Casein, Tvhich constitutes about 80 per cent, of milk 
proteins, is the most easily digested protein. This is why milk is 
such a desirable food for babies and invalids as well as for persons 
with weak digestions. 
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Milk, therefore, should never be regarded as a luxuiy or an 
expense. It (combines very well with su(di foods as cereals. The 
proteins of cereals are somewhat deficient and are not builders. 
Supplemented, however, by the proteins from milk, the nutritive value 
is heightened (‘onsiderably. Bearing? in mind the importance of the 
vitamins and mineral salts, a f»:ood milk supply is a necessity. It is 
an arti(‘le which should never be neg*lected in the diet, and should be 
planned for first of all before consideration is j^iven to such foods as 
meats. 


Abolition of Duty on S.A. Wool. 

Mr. S. B. Hollings, Bradford, states, infer alia, in a letter dated 
26th November, 1925, that as a result of the visit to Bradford of 
Mr. A, (j. Michaelian, ])riu(‘ipal slieep and wool experi of tlie Union 
(Government Department of Agriculture, the extra ]d. previously 
charged for combing South African Merino wool has been abolished. 
Mr. Michaelian ’s contention was that the bulk of the S.A. wools 
were now as good us those grown in Australia, and that they ought 
therefore to be put on the same basis of charges. The granting of this 
(joncession is accompanied by an all-round reduction in charges, for 
it was decided that from the 2drd November, 1925, lliere should be 
a reduction of ^d. per lb. in Merinos. 

Mr. Mi(duielian is to be (‘ongratulated on t])e work he did in 
Bradford. He biought home to the combers the unfaiiness of their 
attitude. He recognized that in years gone by S.A. wools were 
notorious for bad combing results on account of false packing, 
shortness of staple, and the presen(*e in the wool of large (luantities of 
extraneous matter, but was equally persistent in his (daim that better 
and moie up-to-date systems of preparing wool foi market have 
resulted in South African wools now being on a parity with those 
produced in Australia. The abolition of the extra charge is the best 
comment possible on the improvement that has takeji place. There 
is 310 doubt that South African wools have greatly impi’oved in 
character during the past five years. The writer has received samples 
of this season’s wool sold at Port Klizabeth which it has been a i*eal 
treat to see. Those who saw the samples expressed the same delight 
at seeing the great change that had <*omo over the wools in general. 
South Africa has pioved what we have beeji (duiining for the past 
twenty-five yeai’s, namely, that the country itself was not at fault, but 
that the lack of sound piinciples of bleeding and caring for sheep 
was the prime cause ot the trouble. That has been demonstrated 
beyond doubt, for the wools we have seen out of this seavson’s clip 
cannot be beaten, except in the speciality (dips of Australia. 

It is scarcely possible to over-estimate the beneficial results w^hieh 
will follow from the above-mentioned reduedion in combing charges. 
They (umstitule a most important (‘ontribution to the modification of 
overhead charges, for wdiicdi wool-users in JJradford and district have 
been ag*itating for a (‘onsiderable period. Theii* plea, (juite a sound 
one, has been that the high cost of wool, coupled with excessive (iosts 
for c^ombing, spinning, and all other operations, have simply been 
killing trade and pieventing the absorption ot wool on an adequate 
scale. 
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HOW TO CONDUCT A POST-MORTEM AND TO 
COLLECT SPECIMENS FOR LABORATORY 
EXAMINATION. 

Hy G. V. I). W. OK Kock, M.RA^.V.S., Dr.Med.Vel., Bivision of 
Veterinary Kduejition ajid Ueseareh, Oiiderstepooii , Pretoria. 

There is perliai)s no branch in veterinary s(‘iem*e that (‘an j^ive 
vetei’inarians and stockowners so much information about disease in 
animals as a properly cmi ducted post-nioriem. That is why 
practically every farmer reco<»'nizes its Aalue, and in case of deaths 
amongst stock, carcasses are opened and examined to ascertain the 
(*anse. l^)st-m()rtenls are made in sucli a crude way, however, that 
in the majority of (uses important organs are overlooked and not 
examined. In the ^reat majority of cases the specimejis (‘olletted 
at such post-mortems are forwarded to the Division of Veterinary 
Jiducation and Research, accompanied by very incomplete post- 
mortem reports, and yet it is expected that a diagnosis must be made. 
These specimens are fre(]uently sent without the addition of any 
j)reservative whatsoever, with the result that the material arrives at 
On deist ej)oort so decomposed that it cannot be utilized at all. Tt 
stands to reason that su(‘h specimens and reports do not assist in the 
least in arriving’ at a diaj»‘nosis of the disease reported on. The 
stockowners naturally derive no satisfaction from such procedure. 

It must be remembered that a definite dia^ruxsis can be made in 
the laboratory from specimens in the case of a number of animal 
diseases, provided suitable material is forwarded for examination. 
One might, for example, mention the following- diseases: — Tubercu- 
losis, bovine bacillary ne(*rosis. jaagsiekte in horses and sheep, 
dunsiekte in horses and bovines, Johne’s disease, horse-sickness 
(dunkop), heart water, hast (Vmst fever, simtsiekte, actinomy(‘osis, 
lung-sickness, infectious anaemia of e(|uines, various inftammatoi-y 
cnmlifions of the lungs, kidneys, liver, stomach, intestines, etc., cases 
of arsenical poisoning, v-inious tumours, various fmiasitic diseases, 
iiududing parasitic cysts, reksiekte, etc. 

lliis short paper is solely meant as a standby for farmers and 
stockowners who are not in a position to obtain expert advice immedi- 
ately. It is intended to consider this subject under the headings : 
Rrocedure to be adopted in making and recording a post-mortem; 
How to make blood and organ smears; (Vdlection of material bn* 
^‘iboratory diagnosis; and the disjiatch of smears and spetdmens. 

i JtOOKDURE TO BE ADOPTED IX MAKING AND 
RECORDING A POST-MORTEM. 

(1) Wavnmg . — Do not attempt a post-mortem where there has 
been any suspicion of anthrax. Make the usual blood -smears from 
such carcasses, and proceed at once with the destruction of the carcmss 
as laid down in the stock diseases regulations. 
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Cases of suspected glanders in equiiies should in no circum- 
stances be dealt with by any one except a veterinarian. 

(2) Kequirevients. — (a) A strong knife, preferably a butcher^ 
knife (as in fig. 10) ; (b) a strong pair of scissors is very useful (as in 
fig. 10) ; (c) a carpenter’s or btiteher’s saw; (d) an axe; (e) disinfectant 



Fig. 1. 

Black lines indicate lines of incision. 

is very useful, especially in case of accidental wounds on the hands of 
the operator; (/) highly desirable is a good supply of water to wash 
organs from time to time if necessary; (g) if a suitable bench or table 
is not available, then vselect a place where there is plenty of grass on 
which the organs can be placed as they are removed from the 
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carcass; (h) glass-slides lo make blood aiul organ smears; (?) glass 
jai's with some preservative for the collection of specimens. 

(3) Avoidance of Delay , — Conduct the post-mortem as soon after 
death as possible, because decomposition (especially in this country) 
sets in rapidly, and a few hours’ delay may change the appearance of 
the majority of organs to such an extent that they become unsuitable 
for a diagnosis. 
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(4) Necessary I n formation , — Give a short description of the 
disease on the farm. Consider, for example, date of the outbreak; 
number of animals on the farm; number of animals dead from the 
disease; age, breed, sex; some of the important symptoms, etc. 





Fig. 3. 
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Pig. 4. 

Arrow tnarkt» opening of bile iliict into small intestine. 


152 Journal of thl BLPAUTMLNr m Agjricultuul. — Flb,, 192G. 


(5; Extenial Pecuhani les of the Caicass, kind ol animal, 
age, sex, coloiii, breed, condition of tlie caicass (e.g. ii emaciated or 
in good condition), peculiarities in connexion with the skin, the body, 
the limbs, etc. 

(6) Manipulations . — In older that the descriplioii of ihe method 
of proceduie be made as simple as possible, the accompanying 
illustrations have been prepared, and indicate moie or less the 
different stages of the post-moitem and the most impoitunt organs. 

Allow the animal to lie on its right side; lemove the udder in the 
female or external genital oigans (penis) in the male by an incision 
along the line fig. I ; cut a\\a\ the fore-linib b> the incision along 
line />, fig. 1, and open up the abdominal cavity by an incision along 
the line c, fig. 1. JJy pulling the Ha]) at the point (^7, fig. 1, the greater 
pait of the abdominal cavity will be exposed as in fig. 2. 


’ a 



Dia^?ram to indicate the oigans after removal ol the right side of the 
alxlominal cavity of a l)ovine. 

1, Laige jntestine. 2, Small intestine. 3, Aliomasus. 4, Gall bladder. 

6, Liver, h, Kidney (right j. 7, I’ancreah 

Notice the piesence of fluid in this cavity. If any, give its 
amount moie or less, its colour, etc. Note whether the covering of 
the oigans and intestines is smooth and glistening, the presence ot 
fat, the distension of the intestines with gas, etc. 

Proceed to open the thoracic cavity by making an incision along 
the fleshy poition of the diaphiagm as indicated by the line a in 
fig. 3 (another view of the diaphragm is given in fig. 8). Cut or 
saw through the sternum (oi breastbone) as indicated by the line 
5, fig. 3, and saw through the ujiper extremities of the ribs, as 
indicated by the line c, fig. 3. 

That will allow the whole of the left side of the thorax to be 
removed. Note the presence ol any fluid in this cavity; if any, 
pive its amount, colour, etc. This is of importance, for instance, 
in cases of heartwater. 
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(7) Removal of the Orfjanx of the Abdominal Cavity and their 
Examination. — {a) I^roceed with the removal of the four stomachs 
and spleen by cutting*’ tJirough the oesophagus (gullet) as it passes 
through the diaphragm, and the small intestine at its commencemeut, 
i.e. at a point «, fig. 4. By careful traction and dissecting the 
rumen away from the wall of the abdominal cavity, it will be found 
that the stomach can easily be removed. 

Kxamine the four stomachs as regards their coiitents, the appear- 
ance of the lining of the interior, etc. 

N.Ji . — Be careful to note the presem^e of j)arasites (wire-worm) 
in the fourth stomach (abomasum or melkpens) (see fig. 4). In 
case of suspec'ted poisoning be (‘areful to collect some of the contents 



Fig. 6. 

Diagram to show i>ositioiJi of mescaiterio lymphghinds. 

1, Small intestine. 2, Glands (meHeuteric iymphglancis). 3, c!aocuin. 
4, Large intestine. 6, Panercias. a. Rectum. 


from the rumen and fourth stomach into a clean vessel for analytical 
purposes, lixamine the spleen. It is always advisable to make smears 
from this organ. 

(h) Proceed with the removal of the intestines. This is rather 
complicated, and to give farmers some indic^ation of the organs, 
photographs have been made. These are shown in figs. 5 and 6. 

The best method to adopt would be to cut the large intestine at 
a point a, figs. 5 and (>, where it passes on as the rectum. Prom this 
point carefully dissect out and remove all the intestines in bulk, i.e. 
working from the back forwards. 
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With the help of fipr* 0 the operator will be in a position to 
identify the various parts of the intestine. By cutting along the 
dotted line in fig. 0 the small intestines can be removed from the 
large intestines. 

Examine each portion in turn as regards contents, character of 
the lining of the inteiior, the presence of parasites, etc. 

— In small ruminants pay ]>ai*ticular attention to the 
occurrence of nodular woinis and nodules iti the large intestine 
(see No. 4, fig. 0). 

(c) Remove the liver by carefully severing it fiom the 
diaphragm. Note its size, shape, colour, the presence ()f nodules, 
white areas, cysts, abscesses, the presence of parasites in the bile- 
ducts, etc. 



Fig. 7. 

Diagram to indicate position of tlic lungs after the removal of the loft thoracic wall. 

i\JL — If specimens are to be collected for laboratory examina- 
tion, always include a piece of liver. In the case of suspected poison- 
ing, a piece of liver (4 oz.), either without preservative or preserved 
in methylated spirits, should also be sent. Note the gall-bladder, its 
contents and size. 

{(1) Remove the kidneys, and note the amount and cliarader of 
the fat around the kidneys; size, shape, and colour of kidneys. 

Examine tne urinary bladder, and note the character and amount 
of urine. In redwater and biliary fever the urine is usually of a 
reddish or port-wine colour. 
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(8) Removal of the Organs of the Thoracic Cacity and their 
Examination* 

{a) Be careful to exainiue the lymph frlands (see fig. 8), especially 
ill bovines, by cutting into them and noting the o(;currence of any 
yellowish centres. TliOvse glands are commonly affected in cases of 
iwivine tuberculosis. 

(&) Before the removal of the left lung, examine the peri(‘ardial 
vSa<; (heart sac) and heart. 

Make a slight incision (see dotted line, fig. 7) into the heart sac, 
and note tlr^ jiresence of fluid. If any, note its amount, character 
of contents, etc. 

Remove the heart by cutting through the large blood-vessels (see 
fig. 8), by which it is siisjiended. Kxamine the exterior and interior 
of the heart. Note its lining and contents. 



Kig S. 

Saint! as Fij? 7, with lung lemovfd. 

1, M(‘fluusUnal iymphirlands. 2, Trachea Cvviiulpipe). 3, Large blood ve>st*ls. 

(c) Remove the left lung and then the right lung by cutting 
through their bronchi (i.e. the windpipes). lOxamine the lungs as 
regards their elasticity, inflation, colour, shape, whether the lung 
floats or vsinks in water, presence of cysts and jiarasites, etc. 

(9) Removal of the other (tryans, i.e. tongue, pliarynx, larynx 
(throatt trachea (windpipe), and oesophagus (gullet). Open these 
and note contents, character of the lining. (.ut into the fleshy 
portion of the tongue, and note the presence of parasitic cysts 
(measles) in bovines and pigs, etc. 

The first thing to be done is to prepare tlie glass-slides on which 
the blood is to be spread. The glass should be thoroughly cleaned, 
kept free from dust, and should be polished with a cloth or 
handkerchief immediately before use. A number of slides may be 
cleaned at one time and kept wrapped up in paper ready for use. 





156 JouKNAL or THK Bkpautmknt of Agrkuti.ture. — Feb., 1926. 


To make the film, hold the slide in the left hand by placing the 
thumb and forefinger on the edges of one end; with one of the 
corners of another slide place a small drop of blood on the fiat surface 
of the finger-end of the first slide. Then take a second slide between 
the thumb and forefinger of the right hand, place its free end over 
the blood-drop in such a way that the two slides form an acute 
angle wherein the drop of blood lies. When the second slide touches 
the drop of blood, the latter will run along the edge of the slide. By 
immediately drawing the inclined slide along the horizontal one, the 
required thin film of blood will result (see fig. 9). 

Where juoper slides are Jiot available, any piece of plain, trans- 
parent glass may be used after thorough cleaning and drying. 


HOW TO MAKE BLOOD AND ORGAN SMEARS. 



Fijr. 9. 

Scrapings from the organ made with the short edge of the slide 
can be drawn over the horizontal slide in the same manner. 

It is very easy to spoil a smear by making it too thick, and the 
film should always be made as thin as possible. A rough way of 
ascertaining whether the blood-film is too thick or not is to hold the 
slide with the blood-smear on it up to the light, and if the colours of 
the rainbow can be seen on the glass, the film can be considered as 
being thin enough. 

When the smear has been made, allow the blood on the glass to 
dry in the air, but not in direct sunlight. When the blood is dry, 
wrap each glass in a small piece of thin paper before placing it in the 
envelope. 

— In no circumstances attempt to send wet smears — slides 
stick together like a sandwich. 
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COJ.LECTION OF MATERIAJ. FOR LABORATORY 
DIAGNOSIS. 

(a) Obtain the material as fresh as possible from the carcass. 
Remember that in a c-oux^le of hours dec^omposition may be so 
advanced that the material becomes absolutely useless for examina- 
tion. 

(h) Do not, under any circumstances, send material without some 
preservative (ex(‘.ept in cases of suspe(*ted poison inf>', when stomach 
contents should be sent in a clean ^lass jar witliout the addition of 
a preservative). 

(c) The best and cheapest preservative to use for specimens is 
formalin (1 i)art formalin and 9 parts of ordinary tap water). It 
can be procured at any chemist. In case of emergency, specimens 



Fig. 10. 

fj, B<>wel scissors. Butciicr’s knife. c, vSpedmen bottle with crystal clear 
10 per cent, formalin solution. Oanned>fruit jar with crystal clear 
lOpeiMjent. formalin solution, e. Wooden bo.K for specimen 1 Kittle c. 

/, Wooden block to indicate the m4iximtm size of material to he 
collected. 

may he inserted in brandy and spirits of wine, but this is far from 
vsatisfactory. Failing the above preservatives, one may attempt to 
wrap specimens in a pack made of muslin and steeped in strong 
brine; but this is most unsatisfactory. 

(d) Parasites (*4in he forwarded in ahohol. 

{e) It is essential that the pieces of material to be collected for 
examination should he handled as little as possible, and should in no 
circumstances exceed ^ square inch and I inch thick (see fig. 10). 

(/) A couple of these pieces should be dropped into the preserving 
fluid. Do not overcrowd the vessel or container with specimens. 
There should be at least ten times as much preservative fluid as 
there is material. 
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{g) The best vessels for such specdnieus are siuall caniied-fruit 
jars (see fig, 10), which can easily be made water-tight. On applica- 
tion to the Director of Veterinary Education and liesearch, P.O. 
Laboratory, Pretoria, suitable bottles containing preservative (see 
fig. 10) will be vsent to any part of the Union free of cost for the 
collection of suitable material. 

DISPATCH OF SMEAKS AND SPECIMENS. 

{a) Blood and organ smears should be Avrapped in a paper and 
placed in an envelope addressed to the Director of Veterinary Edinui- 
tion and liesearch, P.O. Laboratory, Pretoria. Better still, the 
smears can be pa(‘ked with the specimens and la})elled “ Smears.” 

{h) The glass jars should be secuiely packed in a wooden box, 
preferably in sawdust, and I’uiled ” (^arriage forvA’ard ” to the 
Director of Veterinary Education and liesearch, Pretoria North 
Station. 

(c) In order that the specimen be (*orrectly identified on its 
arrival at the laboratory, the name and address of the sender vshould 
aiipear on the label or, better still, a paper giving the particulars 
should be enclosed in the box. 

{(1) In case of suspected poisoning, the bottle containing the 
stomach contents and liver should be marked “ Susjiected poisoning.” 


CITRUS CANKER ERADICATION. 

JNSPtXrriON WORK, DECEMBER, 1925. 

V(i rm s 1 11 Hpe c t rd — 

Ilu.stvnbitr(j District {Ilex Diver TTV//Wj.~-Buffel.spoort No. 668, Basch- 
fontein No. 193, Buffelshoek No. 900, Elands Drift No. 248, 
Groonkloof No. 418, Bokfonteiii No. 647, Boschfoiitein No. 381, 
Waterkloof, No. 4. 

Pretoria Itisfrict {CrocodiU liiver TfortA.— De Kroon No. 420, Roode 
Kopjes No. 44, Moselakatzsnek No. 379, Sundspniit No. 379, Roode- 
kopjes No. 132, Greylkigs Post No. 111. {Aapics Itive.r Ward) Khp- 
(Irift No. 123, Sch(X)ngezicht No. 144. 

Waterhern District {Nylsh^oom Ward), — RoodepcH)rt No. 2148, Nootlshulp 
No. 329, Buffelspruit No. 1920, Elundsumtein No, 1782, Baiskop 
No. 1582, Vischgat No. 2121, Middolfontein. 

Fresh infections on farms previously reported infected, — Nil. 

Fresh outhrealcs. — Nil. 

Total number of nursery stoeh inspected, — 1,787. 

Total number of trees inspected, — 10,559. 

Total number of frees found infected, — Nib 

Total number of inspectors enyayed,— 14. 
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BUSHEL WEIGHTS OF NATAL-GROWN SEEDS. 


By M. Edelman, CM). A., Lectum* in Field Husbandry, School of 

Affrirultiire, Cedara. 


The accompaiiyinj? bushel weights of Natal-grown seeds were taken 
by the writer at the Natal Agricultural Show's at which he judged 
during 1924 and 1925. 

The bushel weight, that is the weight of a certain measure of 
seed, may form a very useful guide to the farmer in more directions 
than one. In Ihe Union, the bushel weight, as a standard, is only 
used in one or two instances, e.g. in the grading of oats. In other 
countries, returns of different crops, rate of seeding, and the grading 
of grains, are all based on a definite recogniz-ed bushel weight 
standard. As an outstanding example of its usefulness, the official 
grain-grading standards of the Fnited States of America are of great 
interest. 

Tlie real value of the bushel w'eight of any particular variety of 
seed lies in the fact that it serves to illustrate points of the highest 
inii)ortanee, particulaidy in so far as quality is concerned. Take, for 
example, maize. If this registers a very low bushel weight, the 
kernels are then of inferior quality, not only from a seed standpoint 
but fryOin a marketing or commercial point of view also. A low bushel 
wreight is gener^ally recorded by a sample of seed that may be either 
diseased, wet, burnt by over-heating, or immature. These are very 
undesirable conditions from every aspect. 

In the judging of certain varieties of maize, however, the weight 
per bushel must by no means form the limiting factor. Other things 
being equal, it will be found that large kernels weigh less per bushel 
than the smaller grains, and in so many cases (depending on the 
variety) large seed is preferred to other kinds. 

Where bushel wei|fhts are fixed for the seeds of different crops, 
the farmer has something definite to go by, and is thus more or less 
safeguarded in the purchasing or disposing of seeds and other grains. 
Bearing in mind that in the past, and even at the time of writing, 
there has been so much discontent experienced by buyers of seed, the 
importance of adopting the bushel-weight measure as a standard is 
worthy of very careful consideration by the fanning community. A 
similar standardization work in the other Provinces would be a great 
asset in fostering the perfection of seed grading. 


6 
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Bushel Weights op Natal-grown 5 

Seeds, 1924 and 1925. 

Name and Variety. 

1 Average Bushel Weight in lb. 

1 j 

j Ih. j Variation. 

Maize-Hickory King 

1 53 

Pluh or mint4S 2 lb. 

Potchcfstroom Pearl 

55 

i 

Natal White Horsetoot h 

.■>5 

3 . 

Ladysicith Pearl 

.53 

1 

A.O.V., White Dent 

55 

** J »" 

White Flint 

66 


Chester County 

58 

*• »* ») 

Natal Velio w Horsetooth.., 

no 

»• . 2 „ 

Natal 8-row Yellow Flint .. 

61 

2 

Kaftir Corn— Pcd 

62 


Pink 

61 

„ 1 ,. 

White 

61 

t. 1 ». 

Barley 

46 

1 

Wheat 

61 

.. H .. 

Oats — Sidonian 

35 


Winter Dun 

43 


Algerian 

34 


A.O.V 

33 

»* 4 .. 

Rye 

53 

.. 

Beans — Canadian Wonder 

61 


Small White Kidney 

62 

.. 

Natal Yellow Dwaif 

62 

•J „ 

Small White Haricot 

65 

1 .. 

Sugai* 

60 

2 „ 

Large White Kidm'v i 

56 

„ 1 

A.O.V ; 1 

64 

V 

Soya Beans — Brownie i 

57 


Chinese White ... | 

58 

,. . 1 

Mammoth ... 

56 j 


Cowi»ca8 — Mixed 

r»o 


New Fra 1 

61 


A.O.V ! 

50 

2 ’ 

Peas— Smooth j 

61 

1 

Wrinkled ; 

55 

2 

Millet — Japanese i 

36 

2 

Golden 

6.") ' 

2 

Buckwheat ! 

50 1 

, 

Sunflower- Black i 

32 

2 

(Black) Striped 

29 


Linseed 

r>4 i 


Ground Nuts (Uiishelled) 

19 1 

1 

Teff 

69 

1 

Byegrass, Perennial 

22 

i! 2 !, 

Cocksfoot 

12 


The figures in this table were obtained by weighing all the 

samples of the various grains shown on most of the important Natal 
Agricultural Shows in 1924 and 1920. 
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WART DISEASE OF POTATOES 

{Synchitrium endohioticum Perc.) 


By VI M. Doidge, M.A., D.Sc., F.L.S., Assistant Chief, Division of 

Botany. 


Wart dis^^ase is rightly regarded as one of the most seiious and 
<lestruo*.ive diseases to which the potato is subject. This is not only 
on account of the severe damag'e which it may cause to any individual 
}>otato crop, but because of its long persistence in the soil and its 
t^Midency to spread gradually over ever-inci easing areas. 

Occurrence. 

The origin of this most destructive disease of potatoes is not known 
with any degree of certainty. It has been known in Great Britain 
since the last decade of the nineteenth century, and has spread 
gradually until it has been recorded from nearly every county of 
England. Scotland has a considerable amount of the disease, especi- 
ally in mid-Scotland and the south, and it is also knowui in limited 
aicas in Ireland. Wart disease is spreading on the continent of 
Eni'ope and is now known to occur in most of the countries. Ti was 
introduced into the United States in the years 1911 to 1912, when a 
serious shortage in the })otato crop led to the importation of several 
shi])loads of ])otatoes which were distributed in Pennsylvania and 
adjacent States, In all these countries legislation is in force with a 
view to preventing the further spread of the disease. 

Since 1912 there have been restrictions on the importation of 
potatoes into the Union of South Africa as a safeguard against the 
introduction of seed infected with wart disease. It is required that 
every consignment he accompanied by two certificates — (1) a sworn 
declaration clearly establishing the locality in which the potatoes were 
grown and (2) a certificate from the Department of Agriculture of the 
<leclared country — certifying that wart disease has not occurred within 
five miles of that loc^ality. As an additional precaution the potatoes 
are also inspected at th? port of entry. 

The first occurrence of wart disease in South Africa was in 1922, 
when two small plots were found infected in Natal. Tliese were 
fortunately on stock farms in the Impendhle Disiri(*t, where })ot aloes 
were only grown for home consumption and none had been sent to the 
market. Every effort was made to trace the origin of this outbreak, 
but without success, and the most rigid inspection failed to reveal any 
further cases of infection. The farms on which wart disease was 
found were quarantined. The owners were allowed to plant only 
immune varieties on a new site, and the old garden was thoroughly 
disinfected with sulphur. No potatoes may be removed from thea*:- 
farms. 

(» A 
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No further case of wart disease was noted until November, 1925, 
when it made its appearance in a small holding? at Hamberg, in the 
neighbourhood of Johannesburg, the owner admitting that the disease 
had been noticed the previous season, ])ut that it had not been reported. 
It was stated that the seed had been purchased on the open market. 
A thorough inspection of all the market gardens in the vicinity of 
Johannesburg was at once instituted, and up to the time of writing 
wart disease has been found on three adjoining ])lots at Hamberg and 
one at Witpoortje. The potato crop in these gardens is estimated at 
approximately 1,000 bags, mostly of the ITp-to-Date variety. All these 
gardens have been placed in quarantine, and no potatoes may be 
removed from them wiiliout the permission of the Minister of Agri- 
culture. This is a precautionary measure pending the completion of 
the present inspection, when the policy of the Government with 
regard to wart disease can be definitely formulated. 



Fiu. 1. 

Appearance of the Disevsk. 

Wart disease is caused by a soil organism which attacks the tender 
uiidergTound portions of the potato plant and occRs-ionally the stalks 
where they come in contact with the soil. The fungus does not arrest 
the growth o-f the plants — an affected plant looks perfectly healthy and 
if anything stronger than its neighbours, but on moving aside the 
shoots a spongy or corrugated mass of yellowish-green tissue may be 
found arising from the stems near or under the ground. These 
growths later turn dark brown or black, except where they have 
pushed up out of the soil and become greened, as any potato will do 
when exposed to the light. 

The tubers are attacked at the eyes, and sometimes the only 
evidence of the disease is a group of very minute excrescences at the 
eyes, which in consequence appear discoloured or blackened. A case 
of this kind and some slightly larger warts are shown in Pig. 1. There 
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is great variation in the size and number of the warts, but as a rule 
these grow into large, wrinkled, warty excrescences (Fig. 2), which 
may be larger than the original tuber. If the tuber is attacked when 
it is quite young, normal growth is completely stopped and the whole 
potato is turned into a wrinkled, misshapen mass (Fig. which 
soon decays or dries up. 

In dry seasons, very often only the potatoes in the immediate 
neighbourhood of the stem are attacked; those formed on the under- 
ground branches at some little distance are only slightly affected or 
apparently not at all. In wet seasons, however, the progress of the 
disease is more rapid. The warts are formed earlier and the tubers 
often become completely decayed. In some cases, when the stalk has 
been pulled out without much force being exerted, the ground when 
dug has revealed nothing but a black, semi-liquid mass of saturated 
earth with no tuber at all. 



Fio. 2. 

Other Plvnts Affected. 

The possibility of the infection of other solanaceous plants by the 
wart disease organism has been investigated in detail during the last 
few years by many workers. The susceptibility of the tomato to infec- 
tion was established in 1919, but infection is much less severe than 
in the case of the potato, and only certain varieties are attacked. Of 
the numerous solanaceous weeds which have been tested, only two 
species of Solarmin — S, 7iiprum and S, dulcamara — are susceptible. 
Other species of Solarium, Datura (siinkblaar), Physalia, Capsicum 
(poppers), and tobacco all proved resistant to infection. 

Cause of the Disease. 

If the cut surface of a w^art be examined with a hand-lens, 
reddish-brown lines may be detected just under the skin, and they 
consist of numbers of reddish-brown sporangia of the fungus Synchi- 
trium endobioticum Perc. (Fig. 4), which are too small to be seen with 
the naked eye. They are formed in immense numbers in the outer 
layers of the warted tissue and are of two kinds — {a) summer sporangia 
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and (b) resting sporangia. The summer sporangia, if conditions are 
favourable, soon open to set free a large number of motile spores which 
are capable of infecting other parts of the plant, and of thus producing 
new warts within a short time. These motile spores, however, are 
capable of moving only a short distance in the soil, so that the spread 
of the disease to new plants or over a large area by spore movement is 
not rapid. The chief danger lies in the dissemination of the thick- 
walled resting sporangia which are released into the spil when the 
vrarty mass rots. These may be dormant for long periods, and though 
a great number germinate each year, it is apparent that some of them 
lie dormant for five or possibly ten years. 


How THE Disease Spreads. 

The spread of wart disease may be brought about through any 
agvUicy by which the live sporangia of the fungus may be transferred 
from place lo place. 

The most obvious of such agencies, and the most dangerous, is 
the distribution of potatoes grown in infected soil. Seed potatoes 
i'rom such soil are capable of spreading the disease, even when they 
are apparently sound, owing to the presence of sporangia on their 
surface or in soil adhering to them; and table potatoes, though they 
be consumed, are also a dangerous source of infection, since their 
peelings and wash-water are capable of spreading the disease to garden 
or field. Manure is also u very dangerous material, since it is so 
likely to contain refuse from gardens or potato peelings, and may even 
contain sporangia derived from raw" jjotaiocs fed to animals. It has 
been definitely pioved that these bodies can be passed through the 
digestive tract unharmed. 

All vegetables and root crops, or any young-rooted plant, such as 
cabbages and tomatoes, may be a means of spreading wart disease, 
since spores are readily carried in the adhering soil ; and used bags, 
baskets, and other contain :‘rs may also be a source of danger. 

Wart disease may ahso be sjHead by earth adhering to implements 
and to the shoes of men moving from one plot to another. The surface 
flow of storm-water and of irrigation water is also a factor to be 
considered. 


The Control of Wirt Disease. 

j. . that wart disease is caused by a soil organism imme- 

diately suggests several possible lines of control, such as (1) the preven- 
spread of the disease by suitable quarantine methods, 
(2) starving out the organism by a long crop rotation, (3) soil disinfec- 
tion, and (4) the propagation and cultivation of immune varieties. 

(1) All sites where the disease is known to exist have been put 
in quarantine,^ and a general policy will be evolved as soon as the 
extent of the infection is more fully known. This will possibly be 
along the lines of -proclaiming restricted areas '' in the sense of 
Government Notice No. 912 of 1922 (q.v.). No movement of potatoes 
IS pemitted from restricted areas to places outside such areas, and 
planting of potatoes is only permitted under permit, and is limited to 
I’he planting of approved immune varieties. 
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(2) The question of starving the organism, by a long crop rotation 
from which potatoes and tomatoes are omitted, is hardly worth con- 
sidering where land is valuable, owing to the extremely long per- 
sistence of the sporangia of Synchitrium endobioticum in the soil. 
Plots grassed down for six years have still produced waited potatoes 
when they were again planted with this crop. 

(3) The possibility of soil disinfection may also be ruled out as 
impracticable where large areas are involved. 

Experiments carried out a Rothamstead and elsewhere in soil 
disinfection with sulphur have given promising results, but the cost 
of such operations is prohibitive when it comes to field practice. 

(4) The most promising line of prevention and control is the 
cultivation of immune varieties. Fortunately, during the extended 
investi rations into wart disease which have been carried out in Great 
Britain and elsewhere, a large number of varieties have been dis- 



Fio. 3. 

covered which are immune to wart disease, and which remain entirely 
free of infection even wdien grown in soils wdiich are thoroughly 
infected w’ith Syncliiirinin endobiotiruw. 

Several of these varieties were imported in 1922, namely: — 
Crusader, Majestic, Tinwald Perfection, Kerr’s Pink, and Golden 
Wonder. They were tried in badly infected soil in Natal, and were 
found to retain their immunity under local conditions. All these 
varieties remained quite sound, while TJp-toDate volunteers on the 
same ground became badly diseased. Unfortunately, the seed uiTived 
in this country in poor condition and did not produce a crop adequate 
for distribution. Later, the British Department of Agriculture was 
asked to recommend immune varieties for trial in South Africa, and 
nine varieties were imported on their recommendation, namely:—^ 
(First Early) — Witchill, Immune Ashleaf, Dargill Early. (Second 
Eply) — Ally, Great Scot (Main Crop), Tinwald Perfection, Kerr’s 
Pink, Majestic, Rhoderick Dhu. 
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These were grown successfully and the first crop distributed to 
the agricultural schools for propagation and report. Very little 
information is yet available as to the behaviour of the varieties under 
local conditions, but it is certainly desirable that they should be fully 
tested and that from them suitable varieties for general purposes be 
selected. It will then be possible to replace to a large extent the 
susceptible TJp-to-Date variety which is so largely grown at present. 

Legislation bearing on Wart Disease in Potatoes. 

(i) Extracts from the Agricultural Pests Act, 1911 (A'o. 11 of 1911). 

2. (Interpretation of terms.) ‘‘Officer’^ shall mean an officer of 
the Department (of Agriculture) to whom the Minister has in writing 
either generally or specially assigned duties under this Act. 

Plant shall mean any tree, shrub, or vegetation, and the fruit, 
leaves, cuttings, or bark thereof, and shall include any live portion of 
a plant whether severed or attached. 

Plant disease ” shall mean any bacterial or fungus or other 
disease which is injurious to plants. 

14. Tlie Oovernor-Q-eneral may by proclamation in the Gazette — 
(c) prohibit or restrict the removal of any plant from one place 

to another within the Union for the purpose of preventing 
the spread of any insect pest or plant disease; 

{d) prohibit or restrict the introduction into the Union of any 
plant from any specific country or place. 

15. The Minister may, in writing, empower generally or specially 

any oflicer to enter upon any premises, other than a nursery, and 
inspect the same and ascertain by exposing the roots of plants 
. . . or otherwise, whether there is any . . . plant disease, 

and if any such officer suspect or discover upon any such premises 
the existence of any plant disease, he may by notice in writing to the 
occupier of the premises, stating the nature of the disease, declare the 
whole or any part of the premises to be quarantined for a definite or 
indefinite period. 

27. (11) Any person who is guilty of an offence against this Act, 
or any Procdamation issued thereunder, or the regulations . 
shall be liable on conviction to a fine not exceeding fifty pounds or in 
default of payment to imprisonment with or without hard labour for 
a period not exceeding six months. 

(ii) Extract from Government Notice No, 366 of 1912, Ibih March, 

1912 {as corrected hy Governmknt Notice No, 877 of 1912). 

12. (1) No person shall introduce or cause to be introduced into 
the Union from oversea or from any territory in South Africa which 
is not a British possession or protectorate any potato tubers, the intro- 
duction of which the Department considers undesirable by reason of 
the presence therein or theron of any rot, decay, scab, or other blemish 
deemed bv the Department to be due to an insect or a parasitic 
organism likely to be introduced with affected tubers. 

The Department may cause to be sorted at the expense of the 
owner all consignments of potatoes which arrive at any port for intro- 
duction into the Union. 
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The Department may reject all potatoes the introduction of which 
is found on such sortings to be undesirable. 

(2) No person shall introduce or cause to be introduced into the 
Union from oversea or from any territory in South Africa which is 
not a British possession or protectorate any consignment of potatoes 
unless he produces and delivers up to an officer — 

(a) a statement on oath from the consignor declaring the 
country and particular place or places thereof in which the 
potatoes were grown and giving data clearly establishing 
the identity of the consignment ; and 

(h) a certificate from the Department of Agriculture of the 
declared country, or a certificate from some oflScial institu- 
tion of that country which the Minister has agreed to 



Fig. IV, — Photomicrograph of part of Section through a Diseased Tul>er, 
showing the spores of SifnchUrium etidohloftmm^ Perc. 


recognize in lieu of such Department, certifying at a date 
not more than thirty days before the time of the despatch 
of the consignment that the disease known as black scab 
or warty disease {Synchitriuni endohioticuw Percival) has 
not been known to exist, so far as it is aware, within five 
miles of the place or places in which the potatoes are 
declared to have been grown. 

(iii) Extract from Government Notice No, 917 of 1913. 

(1) No pemon shall introduce or cause to be introduced into the 
Union any articles contained in any consignment of potatoes which 
appear by the evidence of accompanying documents, or by being 
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cohtained in similar boxes, bags, or other receptacles to have ojigi- 
Bated in the same district or sneh-like territorial area as an article 
contained in the consignment found to be infected with black scab or 
warty disease {Symhitrium endobioticum Percival). 

(iv) Proclamation No. 90 of 1922. 

Whereas wart disease on potatoes {Synchitrium endobioticum 
Perc.) being a plant disease in terms of Act No. 11 of 1911 has been 
found to exist in the areas enumerated in the Anuexure hereto; and 
whereas it is deemed necessary to impose restrictions for the prevention 
of the spread of the disease; 

Now, Uierefore, under and by virtue of the powers in me vested 
hy paragr*iph (c) of section fourteen of the Agricultural Pests Act, 
1911 (Act No. 11 of 1911), I do hereby declare, proclaim, and make 
known that the prohibition and restrictions set out in the Annexure 
hereto shall exist in respect of the removal of plants therein named, 
to the extent therein x)rovided. 

Any person guilty of a contravention of any such prohibition, or 
a failure to comply with any provision of this Proclamation wdth 
which it is his duty to comply, will under section tnrmfy-sen n of the 
said Act be liable to the penalties in that section mentioned according 
to the circumstances therein set forth. 

Annexure. 

1. For the purposes of this Proclamation the following are 
declared to be restricted areas: — 

The farms Castle Howard and Killaloe in the Impendhle Divi- 
sion, Pietermaritzburg County, Natal. 

2. No person shall remove or c^use to be removed, except with the 
special permission of the Minister of Agriculture, any potato tubers 
or any parts of potato plants from any place within the restricted area 
to any other place either within that area or outside thereof. The 
regulations published under Government Notice No. 912 of 1922 shall 
apply to the said area. 

(v) Government Notice No. 912 of 1922, 

For the purpose of dealing with the outbreak of wart disease in 
potatoes in the areas restricted by Proclamation No. 90 of 1922, His 
Royal Hiuiness the Governor-General has been pleased in terms of 
section twenty-eight of Act No. 11 of 1911 to make the following 
regulations : — 

Regulations, 

1. No person shall deal in, or have in possession, or use for 
planting in land which is not a restricted area under Proclamation 
No. 90 of 1922, any potatoes which have to his knowledge been grown 
in the said area, unless such potatoes shall have been removed from 
that area under special permission granted under the said Proclama- 
tion and are contained in unbroken case or crate or bag. 

2. No person shall plant or cause to be planted in the said area 
any potato tubers without a written permit from an officer appointed 
by the Minister of Agriculture. 
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3. A uotite from the said officer may require the owner or 
occupier, or any other person in charge of the said area, to adopt one 
or more of the following measures, viz. : — 

(a) To destroy any part of the crop of potatoes, except the 
tubers, by fire or such other suitable method as may be 
specified in the notice. 

(h) To boil thoroughly all diseased tubers. 

(o) To take such other steps as the before-mentioned officer may 
consider necessary to prevent the spread of the disease. 

4. Any such notice may appoint the time within which the adop- 
tion of any measure thereby presented shall be completed. 

5. Tubers visibly affected with w.irt disease shall in no circum- 
stances be sold, or offered for sale, exchanged or donated by any person 
on a restricted area. 

G. No person shall remove, or cause to be removed, except with 
the special permission of the officer aforesaid, any kraal or stable 
manure from any place within the area restricted under the sai l 
Proclamation to any other place within or outside that area. 

7. Contravention.s of these regulations are punishable undei 
section twenty-seven of Act No. 11 of 1911. 

Acknowledgment . — In compiling this bulletin I have drawn freel , 
on previous publications, and especially on General Bulletin No. 394. 
Pennsylvania Department of AaTiculture, “Potato Wart,’’ by R. E. 
Hartman and W. A. McCubbin. 
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DYNAMOMETER TESTS AT FOTCHEFSTBOOM. 


II. 


By W. S. H. Cleghorne, D.Sc., M.I.Mech.E., Agricultural 
Engineer, School of Agriculture and Experiment Station, 
Potcliefstroom. 


The following is a digest of the trials carried out at the Experi- 
ment Station, Potchefstroom. It may be considered as a continuation 
of the article “ Dynamometer Tests at Potchefstroom ** which 
appeared in the Journal of the Departmenl of Agriculture^ 
March, 1924, and in which trials Nos. 1, 2, and 3 of the present 
paper were described more fully, such points as the horse-power at 
which the oxen worked and the speed of ploughing having been 
dealt with.* 

No very systematic arrangement of the trials was possible, since 
they had to be carried out to fit in with the routine farm operations, 
and were thus made in whatever field these operations left available 
ai the moment. All the ploughs used in the trials here described 
were new or practically new; hence the results are not complicated or 
obscured by the effects of wear, or by the deformation thal is so oflen 
present in an old plough. 

The adjoining table presents in concise form the data obtained, 
and the location of each of the trials is clearly shown in the 
accompanying plan. 


* Dr. Cleghorne has written another paper on the same subject, entitled “ Yoking Oxen 

to the Plocigfa : A New System.'' It has been forwarded for publication in the IransaotionB 
of the Boml Society, The accuracy of the dynamometer and the suitability of the use of the 
combination, draft animals-dynamometer^plough, in order to record and measure yariations 
In soil re^tanee or soil texture, are discussed in the first part of this paper. — E uitob. 
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In trial No. 1, which, so far as the work in the lighter soil is 
concerned, is comparable with trial No. 9, the draft per square 
inch of furrow-slice with a mouldboard plough was 7.2 lb., the ground 
being noted as having been in fair ploughing condition, but on the 
dry side. In trial No. 9, the draft per square inch of furrow-slice 
with a disc-plough was 8.43 lb., the ground being noted as having 
been in good ploughing condition The disc-plough ran shallower 
than did the mouldboard plough, hence there is no question of the 
heavier comparative draft of the former being due to deeper 
ploughing. The comparison is unfavourable to the disc-plough. 

Trial No. 3, also, shows that the disc had a much higher draft 
than had the mouldboard ploug’h. The disc-plo-ugh, however, in this 
case, did extra work in pulverizing the soil, and left it fii to be 
dealt with by a disc-harrow, which was not the case with the mould- 
board plough. For practical reasons, therefore, the disc-plough, 
despite its heavier draft, would be preferred under these conditions, 
viz., the ground too dry to be in good ploughing condition and liable 
to break up into large lumps on being ploughed. 

In trial No. 2, again, when the mouldboard plough w^as run at 
approximately the same depth as the disc-plough, which could not be 
got to run deeper, its draft was considerably lighter than that of the 
disc-plough (6.13 per square inch in furrow-slice against 7.34 lb.). 

These three comparisons are all the same in pointing to the disc 
plough as a heavy-draft implement compared with the mouldboard 
plough, but, before this can be stated definitely, further comparative 
tests of disc versus mouldboard ploughs are re(juired. 

Trials ^Nos. 5 and 6 are also comparable. Trial No. o was run 
twenty-four days earlier than trial No. G. They illustrate the effect 
on the draft of the soil being rather wet and clinging to the mould- 
boards; the draft increased from 4.52 to G.45 lb. per stjuare inch of 
furrow-slice. 

Trial No. 4, in which the chemistry fertilizer plots were 
ploughed across, was for the purpose of seeing what effect on the 
draft was produced by different manurial treatment of the plots. 
These plots have been fertilized for six years, esich plot being 
alternately manured for two successive years, left unmanured for the 
following two years, and so on. The manures used ’were kraal manure, 
superphosphate, bonemeal, ammonium sulphate, lime, green manure, 
and Saldanha llay phosphate. 

The results of these tests were such that no distinctive differences 
in the draft could he ascribed to the manurial treatment of the plots. 
This result agrees with that found at Rothamsted by Mr. W. B. 
Haines and Dr. B. A. Keen, who say that “ the conclusions as to 
the effect of manurial treatment are only of a general nature at the 
present stage of the work. Such differences are certainly small in 
comparison with the natural variations in the soil.'’ ^ 

The draft in trial No. 10, without coulters, was 13.76 lb. per 
square inch of furrow-slice; with coulters it was 15.24 lb. per square 
inch of furrow-slice. This is the heaviest drajt recorded in the 
whole series of trials. The soil had not been ploughed for six years 
before the date of the trials. It had been laid down to lucerne and 
was pastured each winter so that it was well trodden down and 

* “ Studies in Soil Cultivation. Ill : Measurements on the Rothamsted Classical Plots 
by means of Dynamometer and Plough.” Joni'nal of Agricultural Science, July, 1926. 
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compacted. When tested it was in good ploughing condition so far 
as moisture content was concerned. As stated in the table, there was 
no surface sod. 

The next heaviest draft recorded was in the heavier soil ploughed 
in trial No. 1, viz., 11.6 lb. per square inch of furrow-slice, when 
the soil was in fair ploughing condition. This soil is much heavier 
than that tested in trial No, 10, but had been ploughed six months 
before the date of its trial. The comparison shows, in a striking 
manner, the effect of compaction of the soil in increasing the draft. 

Trial No. 10 was run for the purpose of determining the 
advantage, or otherwise, of using coulters. The ground in which 
the trial was run was thought to be very favourable to the use of 
those attachments, as it was full of old lucerne roots and grass roots. 

Four tests were run with the plough without coulters, and four 
with coulters. Disc-coulters of the castor type were used. It was 
found that the use of coulters increased the draft of the plough by 
10.75 per cent. 

There is a sphere of work open in dividing a field into squares 
and running dynamometer tests across ihe middle of each one, in 
order to determine the draft for each square. In this way details of 
the physical condition of the soil of the field can be obtained. THe 
crop-yi(?lds from the individual squares can then be compared with 
the physical characteristics of the soil, as indicated by the draft 
deduced from the dynamometer record. 

It is suggested that along these lines the effect of the physical 
differences of the soil on the crop can be allowed for in future plot 
experiments. 

The writer has to thank Mr. E. Silcock, of the engineering 
section, for valuable aid in the mechanical running of the Watson 
draw-bar dynamometer, which was the type used. 


Outbreaks of Animal Diseases: December, 1925. 


Disease. 

1 

Trans vaa]. i 

1 

Natal. 

.1 

Cape. j; 

Orange Free 
State. 

§ 

Total for Dec., ! 
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Total for Calen- 
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( 

East Coast Fever 
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4 

69 

Bffan^e ... ... ... 

2 

4 

10 
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2 

21 
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Anthrax 

24 

10 

4 

15 

34 

87 

970 

Dourine 
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— 

— ! 

1 

21 

Glanders 

— 

— 

2 

— 

— 

2 

48 

Tnberculosis 
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11 

Bpisootic Lymphangitis 
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COST OP WHEAT PRODUCTION. 
Result of an Independent Investigation. 


Wheat growing Wii>s one of the branches of farming introduced 
hy the first settlers on the shores of Table Bay, and since those 
early days has maintained an important position in the agriculture 
of the country. It is still supreme in the winter rainfall area, and 
still supports a large body of prosperous farmers. Yet the toll of 
years of iinrelioved wheat growing is surely being exacted, and the 
crop is not the lucrative one of olden times. The economics of 
wheat ])rodu(*tion is a burning question to-day, and it is a question, 
moreover, upon wliich scanty information is available, notwith- 
standing the age of the industry. True, there have been investiga- 
tions into the matter, and data have been accumulated from time 
to time, but an authoritative pronouncement has still to be made. 
In the meantime our rale of production remains almost the lowest 
in the world, and, naturally, the cost of production is relatively 
high. 

It is a subject of prime importance to agricultural South Africa 
and one that will receive the attention of the neivly created Division 
of Economies and Markets of the Department. This Division has 
a limited number of available officers and a great list of economic 
problems to tackle, but one of its first steps was to secure the services 
of a temporary officer. Dr. Carol Potgieter, to make a rapid survey 
of those wheat growing districts of the Union where the crop is 
known to be profitably grown. The object was to secure certain 
data that would UvSS'st farmers in deciding upon the part that 
cereals should occupy in their scheme of farming, for a great many 
nre ignorant of the actual profit or loss derived from wheat gTowing. 

lo deal exhaustively with the economics of wheat production 
would require the results of many years of investigation; neverthe- 
less some interesting figures were obtained by Dr.' Potgieter, based 
particularly on the returns of two seasons, i922 and 1923. Many 
farms were visited by him and valuable information gleaned from 
th- farmers. This was carefully sifted and weighed, and showed 
that the average cost of production, in the Cape, of a bag (200 lb.) 
of wheat was £1. Os. lid. This was based on the returns of three 
seasons, but for the two seasons mentioned above, Dr, Potgieter 
arrives at the figures shown in the accompanying graph. 

Dr. Potgieter points out, in a report on bis investigation made to 
the Chief of the Division of Economics and Markets, that although 
the graph shows the cost of production of wheat in the Orange Free 
btate to be about one-third less than the Cape, there had been no 
harvest to speak of in the Orange Free State for the three previous 
years, and if certain costs over that period (labour, machinery, 
seed, etc.) were taken into account, the figure would rise from 11s. 5d! 
to 24s. per bag. Failure of crop was due to locusts, hail, drought, 
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and blight, evils from which the Cape is comparatively free. For 
this reason the Cape fanner can afford to incur greater expense in 
the production of his crops, for of their ultimate success he is more 
certain. 

South African Price of Wheat. 

South Africa has two prices for wheat : the lower of these is 
that at which the farmer sells his jiroduce and the other the whole- 
sale price. At times there is a conspicuous difference between these 
prices. In 1921, for example, the average wholesale price in South 
Africa stood at 38s. 2d., whereas the farmer’s remuneration for a 
bag of wheat averaged not more than 28 lS. In October, 1924, the 
position was inncb the same. The wholesale price was 32s. 3d, 
Speculators travelled through certain districts and bought up the 
prospective crops on a number of farms at 25s. per bag. In January, 
1925, the wholesale price stood at 31s. 3d., a shilling less, therefore, 
than in the previous October, yet w'heat still realized from 29s. to 
30s. per bag. 

Futuhe Production. 

Dr. Potgieter is of the opinion that in South Africa production 
of v/heat on a large scale cannot be expected. Malmesbury and 
adjoining areas have been cultivated to ihe very limit. In Caledon, 
probably an addition of 10 per cent, can still be made in the number 
of wheat-fields: for Rredasdorp the figure is a little higher. But 
to supply the country with wheat, even at the present rate of 
consumption, a production twice' as large as the present is needed, 
and this is out of the question. Naturally there are methods of 
an improved type which can be introduced for cultivating the soil. 
In wheat producing districts, no green manuring is practised and it 
is questionable whether other fertilizers are being applied in suffi- 
ciency. To have a few exjierimentul stations in the wheat producing 
areas will perhaps convince the farmers of the advantages of good 
fertilizing. But even wdth more intensive and scientific cultivation, 
it is by no means conceivable that the farmers will be able to supply 
all the country’s wheat. An extension towards interior parts is 
subject to too many hazards, such as drought, locusts, blight, and 
hailstorms, to achieve any measure of permanent success. And even 
should production be extended, increasing consumption would far 
exceed it. 

The migration of natives to towns, the increase of their wealth 
and living standard will mean additional consumption. Also amongst 
Europeans the consumption of bread grows apace. A contributory 
factor is the improved system of grinding wffieat, which makes bread 
more attractive. Compared with France and Belgium, South Africa 
has a lower consumption of wheat per head of population. In France 
and Belgium the annual consumption per head is 480 lb. In 1923 
South Africa produced 362 million lb. and imported 285 million lb., 
in all 647 million lb. Taking both white and coloured population 
as wheat consumers, this averages about 300 lb. per head, and with 
the natives included, the figure is 100 lb. per head. It seems, 
therefore, that South Africa will continue to import wheat ; and with 
good organization the price of wheat should be equal to the world 
price, plus cost of transportation and import duty. 
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Increase in the Value of Wheat Lands. 

The great demand for wheat in South Africa has led to a rapid 
increase in the value of wheat lands. For instance, Bredasdorp, in 
ihe last twenty years has opened up as a great wheat producing 
district : during that time the value of land increased fivefold. As 
a result of improved machinery and methods of production the 
products of the soil and consequently their prices have risen to a 
nigh level. In the same way as our price of wheat is governed by 
that of foreign countries, so also is the increase in the value of our 
wheat lands determined. In Canada the price of wheat lands is 
approximately £10 per morgen. Out of a possible 170 million acres 
in the Provinces of Manitoba, Saskatchewan, and Alberta, less than 
40 million are under cultivation, only half being under wheat. 
The value of its produce determines the value of the soil. Seeing 
that wheat soils are abundant in Canada (so abundant indeed that 
it is claimed that Canada alone can furnish the world with wheat), 
and that there is no reason why there should be a world scarcity 
of wheat and a constant increase in its price, the price of wheat 
lands will nowhere in the world, under free competitive circum- 
stances, permanently stand at a very much higher level than it is 
in (Janada, where the available land — ^at least for our generation — 
is inexhaustible. If Russia were again to figure as a wheat producing 
country, there would be a surplus production of wheat. The fact 
that wheat is imported into South Africa is contributive to the 
high prices wheat lands realize here. It has been stated, however, 
that wheat land has already gained its maximum value in South 
Africa, Be that as it jiiay, it is apparent that more and more the 
farmer must consider his own exertion as being the only means from 
which to derive his profits, and rely less on the jx)ssible increase in 
the value of his land as a moans of supplementing his profits. For 
this reason the time has come when the farmer should be well 
acquainted with the economics of his activity and sec the necessity 
of enlisting the aid of science in the production of his crops. 

Economy of Wheat Farmers. 

Almost without exception, an economical manner of life is 
practised throughout the whole of the Caledon and Bredasdorp 
districts. During the lifetime of the present owners land has not 
been very expensive. Money was scarce. The hard school which 
bred them taught them to lead a simple life which they in turn 
have inculcated in their children. There are farmers worth £20,000, 
£50,()00, £100,000, and £250,000, and yet their manner of life has 
remained extremely simple. As a result of their economy their 
properties generally are unencumbered. There is no request far mort- 
gages, and the rate of interest is 5 per cent, as compared with 6 
per cent, in Malmesbury and the Orange Free State, and from 7 to 8 
per cent, in the Transvaal. 


Conclusions. 

While the data collected by Dr. Potgieter will help to throw 
light on the subject, much has admittedly yet to be done before 
a true conclusion can be arrived at as to the part wheat growing 
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should have in the farming economy of the country. But certain 
.grave disabilities are apparent, and foremost is the uncertainty under 
which many fanners carry on their enterprise ; to a large extent many 
are unaware of the results of their wheat growing and of the 
prevailing market value of their grain. 

It is essential that every farmer should compare his cost of 
production wdth the market price as a means of determining his 
own profit. If the profit, i.e. the difference between the cost of 
production and the market prices of wheat, is relatively less than 
in tb? case of oats, milk, oi* wool, efficient farm management requires 
that, if possibb', more time should be devoted to oats, milk, or wool 
and less to wheat. Every farmer is anxious to carry this into 
effect. Every one wishes to obtain the gi'eatest nrofit. The only 
difficulty lies in the fact that they are not all acquainted with the 
manner in which profits are calculated in each specific case. Inves- 
tigations— of which the present is a type;— aim at being instrumental 
in aiding the farmer to make an analj'sis of his occmpution, and by 
so doing to make it possible for him to adapt his activities to the 
demands and prices of the market. 

Commenting on the valu" of co-operation, Dr. Potgieter imints 
out its helpfulness, among other things, in the purchase of machinery 
and fertilizers at a cheap rate; to retain their custom merchants 
are compelled to reduce their prices accordingly, liemove this co- 
operative factor and prices would lise and so reduce the profit of the 
farmer. Co-operative trading is the means of reducing the disparity 
in the wholesale price and the price the farmer receives; moreover, 
in the minds of many farmers there does not yet appear to exist in 
this country a true relation between the world price and the South 
African price for wheat, after allowing for freight, duty, etc. 
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INQUIRIES AND REPLIES. 

SELECTCD LETTERS FROM FARMERS. 


[Hereunder are a number of recent letters replied to by the various Divisions and 
^Bchools of Agriculture concerned. They are selected for publication as being of interest to 
farmers generally in the localities affected. In each case the area only from which the 
inquiry emanates is given ; as the replies must necessarily be curtailed, they will indicate, 
when required, literature from which further information may be had. All departmental 
bulletins quoted are obtainable on application to the Editor.] 


Suitable Trees for Windbreaks. 

Arinidel, Cape Province . — T want to plant trees for windbreaks 
above lav lands, also above the farm on the north-west side to break 
the tenible wind from that side. J am told that I should plant 
Ciipte,^Hus nnzonica. What varieties of trees would you recominejul 
for 111 is purpose!^ 

(ifoot/onUdn School of AgricidUtre replies: Where a strong 
windbreak is retjuired you could use eitlier Eucalyptus rostrala or 
E ucalyptus sulewxylon. 

Along the lands where a lighter windbreak is required, or where 
1ht‘ (;rop.s may be ti'ouhled by the roots of the eucalvpts, Finns hale- 
pensis or Cupressus arizonica could be used. The latter variety makes 
a light windbreak also suitable for planting round the homestead. 


Cultivation of Bananas. 

Parh Rynie, Natal . — Can you supxdy me with any literature on 
banana cult ivai ion in South Africa? 

The (diief, Division of Horticullurey re])lies : This Department 
has not published any bulletin on the subject. Banana growing is 
mostly in the hands of coloured people and Indians. There is very 
little art in it. The process is simple. Suckers are put in about 
12 feet to 15 feet apart and cultivated as for other tree crops. As the 
fruit comes along new suckers spring up ; the old plant is cut ofiE and 
the next biggest sucker is allowed to take i:s place, and so on. 
Handlers of the banana in Durban could give you most of the informa- 
tion you require, and if you intend to grow the fruit on a commercial 
scale you should get the work by W. Fawcett entitled “ The Banana.” 
It is i)ublished by Duckworth & Co., London, and should be obtainable 
from booksellers in South Africa, A copv is kept in this Depart- 
ment’s Library at Pretoria, 

Disease amongst Goslings. 

Bethah — There is a disease am,ongst my goslings. The joints of 
both feet swell and the birds become lame and eventually die. 

The School of Agriculture^ Poichefstroom, replies : It seems that 
the goslings must be suffering from osteo-arthritis. This is a disease 
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to which only gosli^s and ducklings are subject. TJsually 90 per 
cent, are attacked. Fowls, doves, grown-up duc^ks, and geese are not 
subject to this disease. 

The disease takes two forms, either an acute form with rapidly 
fatal results, or as a chronic type from which the gosling suffers fon 
a long time before it recovers or dies. In the finst case the goslings 
become listless and eat less; then they become lame in one or both 
legs. The joints swell, become warm and painful. The wings may 
also be attacked, which then usually hang down. There may also be 
diarrhoea. In the second case the thick joints are usually the first 
symptoms to be noticed. The birds do not appear so listless and 
they try to walk about and seek food. There may be a little diarrhoea 
at fost, but later the birds become emaciated. The disease may go on 
like this for some fourteen days or more, and then the birds will either 
die or recover. Sometimes the swellings continue for a few weeks, 
and during that time the bird does not grow any larger. 

The disease is infectious, the infection arising from the pus which 
comes from the swellings of the joints, and can only be checked by 
removing all Ihe diseased or dead birds from the healthy ones and 
burning the carcasses of the dead ones. The coops must be cleaned 
out and kept clean, and the droppings must be removed. 

Treatment of the sw’ollen joints may also be tried by an applica- 
tion of tincture of iodine or some other disinfectant. 

In case the disease looks dangerous and is spreading rapidly a 
diseased bird may be sent to the Government Laboratory at Onderste- 
poort, Pretoria, for examination, so tliat steps may be taken to check 
it. 


Engine Power for Sawbench. 

Middelbury, Cape. — I have recently bought a second-hand saw^- 
bench with a few saws, the diameter of the largest one being about 
twenty-four inches. 1 wish to ent up a lot of timber, some of whieh 
is up to six inches thick. I have a petrol engine of four horse-power. 
Will this engine be able 1o drive the saw ? 

Grootfontem School of Agneuliure replies: It would not be 
advisable to drive a sawbench witli a 4-hoi'sepower petrol engine 
because it is not strong enough, and if it does cut wood up to six 
inches thick the engine will be overloaded. A more powerful engine 
should be used ; or a smaller size saw should be fitted, and then the 
timber should be fed very slowdy. A 4-horsepower engine might 
then be able to do the work. 

Water Supply for the House. 

Aberdeen^ C.F. — I have a windmill about one hundred yarda 
away from my house, pumping into a dam, from which a pipe runs to 
another duin near the house. The fall in the ground from the wind- 
mill to the house is about ten feet, I want to lay on piping to the 
house and to the flower garden, but find that by just connecting to 
the pipe that comes from ihe windmill dam, I do not get sufficient 
pressure for a water supply. What would you recommend me to do? 

Grootfontein School of Agriculture replies : You should get, say, 
a 600-gallon tank, and put this on a tower, say, ten feet high, or 



Inquiries and Replies. 


183 


higher if the height of the windmill will allow it. Pump the water 
from the borehole into the tank, and connect the pipe line to the 
bottom of the tank. At the house put another tank on top of a 
tower at such a height that the top of the house-tank ” ivS about five 
or six feet below' the top of the windmill-tank. Connect the house 
and garden pipe line to the bottom of the house-tank and connect 
an overflow pipe near the top of the house-tank, to lead to the dam 
near the house. By fixing it up this way you will nearly always have 
a full tank at the house, and sufficient pressure for a water supply 
for domestic and garden purposes. 


Fertilizers. 

KestelL — If my crops should fail in consequence of drought, 
insects, or excessive rain on land fertilized this year, will the 
ingredients of tlie fertilizer remain in the soil and be available for 
next season’s crops?' 

School of Agricnliure, Glen^ replies: Yes, the ingredients of 
fertilizers, especially phosphales, remain available in the soil for a 
long time. What is not used by plants this year will be available 
next year. A certain percentage — particularly nitrogenous and 
potassic manures — will be lost through leaching in case of excessive 
.rains. 


Analysis of Fertilizers. 

Aberfeldy, — The accompanying sample of fertilizer is 

from a large consignment received which is very lumpy and appears 
unsatisfactory. The fertilizer ordered is the “ bone, super, and 
potash,’^ marked on the enclosed price list. Is the analysis on the 
price list a guarantee of the quality of the fertilizer, and did the latter 
contain too much moisture when sent? Will you always be willing to 
do such analyses for farmers? 

S*‘hool of Aynculfure, Glenj replies: For information regarding 
analysis see regulations Nos. 22 and 27 of the Fertilizer Act. An 
analysis of the sample you sent w'ould be of no practical value, since 
the sampling, in the case where litigation may ensue, is the most 
important factor in the whole procedure. Assuming your sample is 
analysed here and that something wuong is found, the firm concerned 
could, since the sample w’^as noi properly taken, repudiate the figures 
obtained. In short, the analysis w'ould be a w'uste of our tinie and 
vour money (the fee for analysis is <£4. 4s.). The question of 
lumpiness is not a matter for chemical analysis. This matter you 
will have to take up direct with the firm concerned, since the 
Act does not lay any restrictions on the percentage of moisture in a 
fertilizer. If you feel that the feriilizer is not up to the guaranteed 
analysis furnished by the firm (which, by the way, is supposed to be a 
guarantee of the chemical composition), you better act as follows. — 
Order a further small quantity, say half a ton, and immediately on 
arrival of this at your station, notify the sellers of your intention 
to have it analysed according to regulations. 
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It may be uointed out that the Schools are out to help the farmer 
in every possible way, but at the same time must employ their time* 
to the fullest advantage. This analysis would be uneconomical, both 
of their time, the taxpayers’ money, and the amount you would have 
to pay in fees. Any further advice required will be willingly given. 

Home-made Cheese. 

Dassie Dear, Cape , — 1 used to feed sour-milk to the chickens, 
but Laving given up poultry, I would be glad to know if there is any 
other way to make use of it? 

Grootfontein School of Agriculture replies : Make it into a soft 
cheese as follows : Keep the milk perfectly clean and when sour turn 
it into a piece of linen or huckaback cloth. Tie it up by bringing 
the corners of the cloth together, or with a piece of string, and hang in 
a cool place to drain. Open the cloth occasionally and scrape down 
the sides, preferably with a silver or bone knife. The more times 
the cloth is scraped the quicker the cheese will be ready. When in 
a pasty condition, turn into a bowl and apply salt and pepper to 
taste. Mix well together and mould up into any convenient shape. 
The cheese is now ready for consumption. 

Different Methods of Irrigation. 

Beihuhe^ Orange F Staite . — What different methods can be 
used to distribute water on irrigable lands? 

School of Agriraltiire, Glen, replies: There are four ways of 
distribution, viz. : — 

(1) Flooding . — A furrow is run along the side of the land to be 
irrigated. The water is turned off from this furrow at successive 

[ )oints at short distances apart and allowed to spread over the part to 
)e irrigated. 

(2) Fvtiows. — Water, lead by furrows about 6 inches wide 
between the rows of the crop, soaks into the soil and spreads outwards 
towards the root systems of the plants. The advantage of this method 
is that less surface? soil is wetted, which means less loss by evaporation 
before cultivation can be affected. 

(3) Basins . — Usually practised in orchards. Small basins are 
made around each tree. To allow the water, however, to lie against 
the tree-trunk is a mistake, and care siiould be taken to avoid this by 
making the basin in the form of a ring round the tree. With the 
latter arrangement the water reaches moie of the smaller roots of the 
tree. Difficulty occurs with this system when cultivating wiih a 
horse-drawn implement. 

(4) ('hecks.— The enclosure of beds (“akkers”) by means of 
banks and irrigating each bed separately. This method ensures a very 
uniform distribution, and is one of the best to be adopted. 


Oxerii and System of Ploughing. 

Rustenhurg. — (1) Providing that oxen run at night in a camp 
with good grazing and also a salt and bonemeal lick, how many hour» 
per day can they work in order that they may be maintained in good 
condition ? 
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(2) Is it a good practice to feed oxen in kraal, after watering, 
during the midday outspan in order to save time and herding and 
provide a certain amount of manure? If feasible, what variety and 
<|uaiitity of feed per head would be required? 

(3) Have any experiments been carried out to determine the 
functioning of the long yoke with the 3-fuirow disc-plough? 

(4) If a soil is light and easily worked, how many acres per day 
should be (a) ploughed with a single-furrow plough f 14-inch bottom) 
*or (b) a 3-furrow disc-plough; (c) harrowed with a 9-foot harrow; 
{(1) cultivated, using two cultivators drawn by two oxen each, and 
le) planted with a double-row planter draivn by four oxen? 

(5) What is the best median i('al means to cut mealies for silage 
or stover? 

School of Agriculture, Potchefsirooiu, replies: — 

(1) Oxen doing hard work will lose condition if they must subsist 
cii veld grazing oiily. 

(2) You can certainly kraal the oxen during thy midday outspan. 
The bi'st feed would be a mixture of teff and lucerne-hay from 7 to 
10 lb, per ox per feed. There are no hard and fast iiiles in feeding 
and management of oxen — it is an art. 

A ^rain ration would be too expensive, but lucerne-hay and teff- 
hay will supplement ordinary grazing and keej) the oxen in good 
working condition. 

(3) Experiments carried out here with yokes of proper length for 
a 3-funow mouldboard plough with 12-ineh bottoms showed a diminu- 
tion in the draft of 10 per cent., and also greatly improved ploughing. 



Fig, 3a. — Set for a three-furrow i»loiigh. 

Fig. 3 b. — S et for a single-furrow plough and wagon traction. 


Dr. Cleohorne’s Improved Ox-Vokes. 

(4) The following figures have been got from our opsrations here 
with oxen: — 

(a) A siugle-furrow plough does about I acre per day, or perhaps 
a little more in a long summer’s day. 
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{h) A 3-fuiTow disc-plou^?h does about 2 to 2^ acres per day, or 
about the same as a 2-furrow mouldboard plough. 

(c) With one span of oxen and a 2- furrow mouldboard, or a 
3-fuiTow disc-plough, it may be taken that 1 moreen per 
day can be ploughed and harrowed. A 3-furrow disk 
plough, as a rule, does no more than a 2-furrow mouldboard 
plough. Probal)ly you would get best results with a 
3-furrow mouldboard plough with 12-inch bottoms and the 
adjustable yokes, as shown in Fig. 3 v. 

The following (d) and (e) are from observations on 
this farm : — 

(d) A 1-row (two half-rows) cultivator did 35 yards by 400 
yards, i.e. nearly 3 acres, in six hours, or nearly half an 
acre per hour. 

(e) A 2-row planter planted 75 yards by 380 yards (i.e. nearly 

6 acres) in six hours, or nearly 1 acre per hour. 

(5) Do not cut mealies with a mower. A machine known as a 
mealie-binder is used, but ii i.s expem^ive and would be used more for 
large scale operations. An implement that is often home-made is the 
Sled Mealie Cutter. These machines are arranged with fixed knives 
(often old eliaff-cuttor knivt‘s) set at an angle (so as to give ii draw- 
cut’’) on the edg ' of a sled, and at such a height i-hat the standing 
stalks will be cut olf tis they are grasped in the arms of the operate’* 
standing or sitting on the jdatfonn, the sled meanwhile being dragged 
between the rows 

A still simpler device, sometimes used i}i South Africa, (‘onsists of 
a forked branch of a tree in the form of a V. I'liis has old Jiiower 
knives fixed, points outwards, on each leg of ihc T and ucll shai‘j)ened. 
On the V being dragged between two row.s, f)oint fr)reniost , the knives 
cut the stalks of each row. 


Potato Tuber Moth. 

Weenetif ^utaL — 1 have discovered tuber moth in my seed 
potatoes and wish to know hoAV to treat these befoie planting, so as 
to kill the eggs, etc. 

School of Agncultovv, Cedara^ replicvS : Fumigation with carbon 
disulphide will kill all stages but eggs. Therefore one treatment is 
not sufficient and fiutjigation must be repeated at least oikh? with an 
interval of about a week, eggs having been hatched in the meantime. 
Two treatments properly carried out are usually enough. 

Put potatoes in an air-tight loom or tank, stopping up cra(*ks 
around windows, etc. by pasting over wdih brown paper. Use 3 lb. 
of the liquid for each 1,000 cubic feet of space. Pour liquid into 
shallow vessels and place them on top of potatoes. 

Resulting gas is heavier than air, going downward. Leave 
exposed to fumes for about forty-eight hours. Carbon bisulphide 
is highly imflamable, hence great care must be taken to prevent 
smoking or fire lighting froin taking place near potatoes under 
fumigation or near stored liquid. Ventilate by oj)ening the bottom of 
tank. Be sure to destroy any infested potatoes not fumigated by 
ujsing it as feed. 



Inquiries and Replies. 


18T 


Indications of Egg-production in Young Hens. 

Ermelo , — What are the indications that a young hen has begun 
to layP 

T?te School of Agriculture, Potchefatroow , replies ; The first 
indication that a young hen is aboui to begin laying is the develop- 
ment of her comb and wattles. These parts become larger, bright 
red, and soft. This indicates that the ovaries are developing. That 
laying has commenced can also be noticed by the enlarged and 
moistened condition of the vent. The space between the back point 
of the breast bone and the pelvic* bones grows bigger and soft. 

In the case of Leghorns, Wyandottes, Rhode Island Reds, and 
other breeds which have a yellow skin, it is easy to say which hens 
have commen(;ed laying. Those that turn pale first will also be the 
first to begin laying; the pigment is drawn off for colouring the yolk 
of the egg and it disai)pears in the following order: First from the 
vent, then the eyelids, lobes, btak, and lastly that of the legs. After 
laying has discontinued the pigment returns in the same order. 
This pigment, or “ Xanthophyll,” appears in the yolk of the egg, 
and that is why it returns to her body as soon as the hen stops laying. 


Blow-fly Traps. 

PJK M alaos post 111 regard to the article in the Agi icultural 
Jouryml dealing with blow-tiies, 1 should like to know: — (1) ITow far 
can a blow-fly scent a trap!*^ This will ejiable me to know how many 
traps to place on my farm. (2) Supposing a carcass is left oJi the 
veld and has decayed, but tin* jnipae have not yet hat (died out, 
would it be possible to destroy them by heaping dung on the spot 
and burning it^ In other words will the ground be(*ome hot enough 
to kill those that have creiit into the ground? A good few such 
sheep carcasses lie about on my veld. 

The (irootfontein School of Agriculture replies: (1) Mmdi 
depends on the wind and the strength of the simdl given off by the 
bait, and this again depends on the quuJitity of meat placed in the 
trap. It is considered that a blow-fly will easily fly half a mile to a 
trap it there is not t(J0 miuh other bait in the vicinity. 

The trap, as described in the November issue of this Journal^ 
is merely for the purpose of getting carcasses out of the way ami 
not to catch full-grown flies. Two such traps should be enough on 
a farm. 

T(> catch the flies themselves traps made from paraffin tins and 
wire gauze are used, lllow^-flies are found chiefly near houses, sheep 
cami)s, rivers, and dams. At Grootfoutein there are fourteen such 
traps, and that is about as many as a farmer can manage. 

(2) The idea of making a fire on the spot where the (*arcass lay 
is quite a good one provided it is big enough to thoroughly heat 
the ground. It will, how^ever, only kill a sinall percentage of the 
ptipae as the majority of maggots, on le.aving tlie carcass, go a few 
yards before they l)ore into the ground to pupate. If at all possible 
the carcasses should be gathered and placed in the traps before the 
maggots are full-grown. 

If there are so many dead animals lying about on your farm 
it is not surprising that you are troubled wdth blow^-flies. 
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Maize Staltcborer. 

Dundee^ Natal . — When a inealie plant has been attacked by 
top grub and the plant is broken off at the point of attack, so that 
the portion containing the grubs is thrown to the ground, what 
happens to the grubs? Will they leave that plant and attack 
another, or continue the <*ycle as if they had not been interfered 
with, or will they die? 

School of Agriculture, Cedara, replies: A complete answer 
as to the behaviour of maize stalkborers in cut-off tops cannot bo 
given, since precise scientific data is lacking on this point. It is 
(‘ertain, however, that you cannot depend upon this cutting oft' to kill 
all of the grubs in all sorts of weather. The number dying would 
depend upon two factors: First, age of grubs; second, weather. 
Newly hatched out grubs, in the stage when they feed on top leaves 
as minute caterpillars before boring into stalk, would not be killed 
by cutting off tops under any conditions, since worms in this stage 
are naturally spread about by wind on threads of silk and hence 
could readily “ balloon ” away from wilted tops on the ground. 
Fairly large grubs would not be killed, since it is very usual for 
them to drop on to ground from stalk of plant and re-enter it or 
another plant at surface. Even if soil were very hot it is fairly 
certain that large grubs would get into new' stalks from the wilted 
top without much danger. The fate of very small grubs which have 
passed the travelling stage (in second and third stages) would be 
open to question. It seems likely that these delicate grubs would 
(lie quickly on hot suil, or even within a hot, dried-up plant top. 
They would not die in cool or rainy weather. In hot weather they 
might leave top at night. At the time when farmers apply top 
dressing most of tlie grubs would be in the ^tage likely to die on hot 
soil, but even so the cutting off of tops as a substitute for top dressing 
cannot be advised at present, since most or many of the grubs woubj 
probably get into other plants. 


STAFF: APPOINTMENTS, CHANGES, ETC. 


3/3/25 
23/11/25 
25/11 /25 
28/11/2.5 

1/12/25 

1^112126 

18/12/25 


St. (7. 0. Sinclair j M.A., D.Sc., F.I.C., appointed Chief of the 
Division of Chemistry, Pretoria (with retrospective effecC. 

G, J. de Wet, M.R.O.V.S., Government Veterinary Officer, Durban, 
transferred to Pietersbnrg. 

C, J. Hophins, B.Sc., Mycologist, Division of Botany, Pretoria, 
transferred to Capetown. 

r. L, le Boux, Mi.R.C.V.S., B.V.So., Veterinary Research Officjer, 
Pietermaritzburg, transferred to Nooitgedacht Experimental 
Station, District Ermelo. 

J. L Edgcur. Government Veterinary Officer, Pietersburg, rraiisvaal, 
transferred to Port Elizabeth. 

J. 1. Boats, M.A., appointed First Grade Markets Officer, Division 
of Economics and Markets, Pretoria. 

D. J J, Mosteri, B.A., appointed Second Grade Economist, 
Division of Economios and Markets, Johannesburg. 
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NOTES FROM THE “GAZETTE.” 


Attention is drawn to the following matters of interest which appeared in 

the Union Gazetfe : — 

(Abbreviations: Proc.^ ^-Proclamation. G.N. "-Government Notice.) 

Gazette. 

No. Date, Items. 

1517 11/12/25 Crou^n Lands for Disposal . — ^The following pieces of Crown 

lands will be offered for sale by public auction on the datofv 
and at the places specified: — 

(a) (Certain lots in the village of Kidd’s Beach, Kast 
London Division, on the 20th February, 1926, at King- 
williamstown. Diagrams and conditions of sale may be 
seen at the Department of Lands, Pretoria, and at the 
Office of the Magistrate of Kingwilliamstown. (G.N. 
No. 2183.) 

(h) The land called Welgedacht Annexe, bcung portion of 
the Varkenshoek Outspan, ioi the Division of Cradock. 
in extent approximately 80 morgen, on the 24th 
February, 19^, in front of the Court-house, Cradock. 
The general conditions of sale may be seen at the 
Department of Lands, Pretoria, and at the Office of the 
Magistrate, Cradtxjk. (G.N. No. 2184.) 

1517 11/12/25 Dipping . — Tlie compulsory dipping of sheep and goats has 

been orclcr<*d a.^ follows : — 

(o) In the District of Cradock, Cape, during the period 
4th January to 15th February, 19!^. (G.N. No. 2167.) 

(h) On certain farms in the western portion of the Wode- 
hotise District, Cape, during the period 1st January to 
31«t March, 1926. (G.N. No. 2186.) 

(r) 111 the Districts of Glen Grey, Klliot, Maclcar, Barkly 
Fast, and Woddiousc (exclusive of that portion referred 
to in G.N. No. 2186 of 1925), during certain specified 
lK*riods. (G.N. No. 2187.) 

1522 24/12/25 (d) In the reKstricted area of Mafeking District and the non- 

protected portion of Vryburg District, Cape, as defined 
by Government Notices Nos. 1717 of 1925 and 1603 of 

1925, respectively, during the period Ist February to 

31st March, 1926, (G.N. No. 2303.) 

(e) In the District of Mafeking, Cape, exclusive of the 
rcvstricted portion of this district as defined by Govern- 
ment Notice No. 1717 of 1925, during the period 1st 
February to 31st March. 1926. (G.N. No. 2304.) 

(/) In the Districts of Botlial. Carolina, Middelburg. and 
Lydenburg, Transvaal, during the period 1st February 
to 30th April. 1926. (G.N. No. 2306.) 

(o) fn the Districts of Richmond, Hanover, and Middelburg. 
Cape, between the 15th January and 28th Februar\. 

1926. (G.N. No. 2308.) 

1524 8/1/26 (^) In tlu^ Districts of Beaufort West, Albany, TJitenhage, 

Humansdorp, and Herschel (Cape), Pauresmith, Boshot, 
and Houxville (Orange Free State), between certain 
specified dates. (G.N. No. 42.) 

The compulsory dipping and hand-dressing of cattle has 
been ordered as follows: — 

1617 11/12/25 Eveiw seven days in the seven-day dipping-fluid on (a) the 
farms Helena No. 1865, Lonsdale Nos. 948, 949^ and 
950, and Grnaff-Reinet No. 951, Pietersburg District 
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1622 24/12/26 

1624 8/1/26 

1520 18/12/25 

1623 31/12/25 

1623 31/12/25 

1622 24/12/25 

1624 8/1/26 

1624 8/1/26 


(G.N. No. 2189); (h) certain farms in the Barberton 
District, Transvaal (G.N. No. 2310); (c) all farms 
within the Magisterial District of riet Retief, 
Transvaal, during the months of November to April, 
and every fourteen days in the fourteen-day dip during 
the months of May to October each year (G.N. No. 41). 
Every five days in the five-day dipping-fluid on (a) Lots 
Nos. 234, 235, 236, and 253, Lower Umfolozi District, 
Zululand (G.N. No. 2243); (b) the farm Doornhoek 

No. ^4, Vryheid District, Natal (G.N. No. 2352). 

Approved D'/p«.-~<Jertain dips have been sanctioned as 
“ approved dips for the dipping of infected sheep under 
official supervision. (G.N. No. 2351.) 

Export of Dried Emit . — ^The regulations for the export of 
dried fruit tinder the Agricultural Export Act, 1917 (Act 
No. 35 of 1917). have been amended. (G.N. No. 2268.) 

Fencing . — Contributions towards the cost of dividing fences 
have been declared obligatory in Ward No. 4, Gordonia 
District, Cape. (G.N. No. 2.) 

hiiroiiuction of Cattle and Meat fron^ Neighbouring States 
and Territories . — The regulations regarding the introduction 
of slaughter cattle into the Union from Southern Rhodesia, 
Bechuanalaiid Protectorate, Basutoland, and Swaziland 
have been amended, and permits will only be issued in 
respect of cattle that comply with certain conditions. (G.N. 
No. 40.) 
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NOTES. 


The Change in the Form of the Journal.” 

Mention was made in tlie November, 1925, issue of this Journal 
of a projected cliant’e in the form of the Department’s monthly 
publication. It has now been decided to give effect thereto, and 
accordingly the present will be the last monthly issue of the Journal 
of the Depart merit of Affriculi ur c. In future it will be issued 
quarterly (commencing witli June, 192b), and will continue to be 
the Department’s medium of publishing the results of its experiments 
and investigations. It will retain its present title and be comprised 
chiefly of articles of the nature now being published, with the 
addition, probably, of certain articles of a moie technical nature. 

A monthlif journal will be continued, however, and in order 
to distinguish it from the quarterly journal, will from next month 
(April, 192(J) onwards, be entitled Farmniq in South Africa, It will 
(ontain concise, easily read notes, articles, etc., emanating fronr 
the Department, the object being to give in a form readily 
assimilated, information and advice evssential to good farming practice 
under South African conditions. It may be mentioned that in view 
of the large demand by farmers for the weekly advice leaflets issued 
by the Department, and proving so popular, it has been decided 
to publish these leaflets in the monthly journal as well, so as to make 
them available to every farmer in the country. 

The above change will be the means of establishing a very 
comprehensive system of Departmental publicity, as vyill be seen by 
reference to the statement, published elsewhere in this issue, under 
the heading Publications of the Department. This system provides 
printed matter for all classes of readers, which, broadly, comprise 
{a) the ordinary farmer who wants clear and concise matter; (6) the 
semi-technical reader and the non-technical man who studies 
agriculture; and {e) the purely technical reader. Farimng rn South 
Africa is designed particularly for class («), which contains the 
large majority of farmers. 
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The Department is thus fulfilling the important duty of recording 
and making known the results of its investigations. It expects the 
farmer to do his shave and make an effort to become acquainted with 
the advice and information made available to him. 

Farming in South Africa should be read by every farmer in tlie 
country. It will be obtainable on application to the (foverninent 
Printer, Pretoria, at a cost of 5s. i)er annum, post free, payable in 
advance. Arrangements are being made by which it is hoped to 
secure the services also of all se(;retaries of farmers’ associations and 
of co-ope]*ative agricultural societies in receiving subscriptions on 
behalf of the Deparlment. It is also expected that all post offices, 
magistrate offices, as well as certain public officers, will receive 
subscriptions. 

The quaitcrly Journal will be obtainable from the (TOverniiKOit 
Printer, Pretoria, also at 5s. per annum within the ITnion and 
South-West Africa, and Gs. otherwise. Present subscribers to the 
Journal of the Dejuirt ment of Agr.iculi urr are advised that the 
mofilhly publication Farming in South Africa will be sent to them 
unless they advise the (foverninent Printer to the contrary. 


The Competition of Artificial Silk. 

Many farmers in South Africa liave been con(‘ern(Hl over th'iJ 
increased use of artifi(‘ial silk, \vhi(*h they thought might timd to 
displace wool. (3ur Trade (Vmimissioiier in liondon, togethei whh 
Mr. Michaelian, Chief Sheiq) and Wool Expert ot the Union, 
investigated this matter in ihiglaiul. The (onsensiis of opinion 
there w’as fo the effect that artificial silk can never a scuious 
competitor to avooI and cotton. 

Artificial silk yarn is at ])resent produced on a ct)mmer*(*ial scale 
in comparatively coarse counts; very fine yarns have been produced 
experimentally, and the tendency in the future will no doubt Oh 
for fine varus to be manufactured commercially, particularly for 
weaving with cotton oi* w’ool. 

As it was feared that tlie country's cotton industry was 
threatened by tlie advent of artificial silk, invest igaii(ms wer(^ made 
in America, and in a recent ivport of a well-known fiiin, it is 
stated : — 

From a suj>erfi(dal view it might apj)(*ar that the giowth ot 
rayon (the commercial term for artificial silk) producti(m liad taken 
place at the expense of these other lines (cotton and wool). To a 
certain extent that had been true at first, but it is a signifi<‘aiit fact 
that artificial silk is now generally regarded as one of the gieatest 
potential aids to the revival of the textile industry as a whole. 
Ilayon has figured and is expected to figure more promiuently as a 
supplement rather than a competitor of cotton and wxiol.” 

Another firm stated : — 

“ Rayon is here to stay. It will not rt:pla(‘e c.otton, wool, or silk, 
hut will strengthen its position as one of the major textile fibres. 
It will always be more valuable as an auxiliary material than as a 
self-fibre. It is unfair to regard it as a competitor. It has and wull 
prove still more to be an important adjunct. It has done more during 
the recent textile depression in this country to boost the sales of textile 
than has any other single factor. It has enabled the production of 
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attractive novelties at a price will) in the reach of the avera^^e pocket 
book. It (*ould have made no greater or more timely contribution 
than tin's io the industry.’’ 

From the above it will be seen that since its development in 
1912, rayon has been a boon to the cotton industry, has given life to 
the worsied dress goods tiade, is a splendid ally to })ure silk, and that 
its possibilities in this cojinexioii are unlimited. 

Artificial Silk and Wool Production. 

Jn 1924 th(‘ iolal ])ro(Iuciion of rayon (artificial silk) in the Fnited 
Stales was 38,7o9,90(l lb., the estimated j)rodu(*tion foi' 192o was 
04,799,000 11)., and foi I92t), 74,000,tH)0 lb. The world’s prodmdion in 
1923 uas 97,000,000 lb., and tor 1924 \Nas 141, 104, 000 lb. At first 
glance sueli figures do not seem to uphold the above argument that 
artificial silk can mertdy b(' regarded as an auxiliary and not as a (‘om- 
])elitor of otluM* fibrt*s. Ilut let us (‘omjiart* these figurtvs with the actual 
demand foj- wool. In 1923-24 tlie world's wool ])roduclif)n amounted 
(c 2,720,070,400 lb. Accordutg to Sir Arthur (loldfinch ((3uiii*man 
ot the London Hoard of H. A.W.It.A.), writing in the Lotulon Times 
Tnidr (iftfl K tH/tiiert I fifj Sn nu ni ^ January, 1923, “ a standard of 
consumption htis l)eeii set up wliich on the average of years may.sbe 
(onscrvat ively reckoned as (‘X(‘-ceding by 12 per cent, the average 
animal growth.” Assuming this basis to be (*orrect, the world-demand 
tor wool amounted to aj)pi'oximately 3,100,000,000 lb., a shortage of 
ver> m‘arl\ 400,000,000 lb. In 1922, accorcling to the same authority, 
the demand e.xcetahal the actual <iuantity produc(‘d by 09(>,000,000 lb. 
From these figures it would appeal that the wool industiy need 
fear no (‘onipetition on the ])art of th(‘ artificial silk industry, 
particularly as artificial silk is used to suppbunent rather than 
to disj)Iac(* wool. 

On close analysis it is ditticult to see how rayon can displace 
wool, which, unlike artificial silk, <*an absoib and retain heat. But 
in the mohair trade it might perha])s ])rove a competitor, as it 
is now used extensively in figuied goods, uliere mohair was employ v^d 
in the jiast. This ihhmI not, howi'ver, alarm producers of mohaii', as 
this (‘ommodily is being use<l to a far greattu* extent lor (‘omniercial 
purposes than in the past. 

Thus faking eveiy aspect into account, it can safely be said 
that artificial silk has <*ome to stay as a new industry in the textile 
trade, but not to replace wool, cotton, or mohair. 


Rosette of Apricot and Plum Trees. 

The attention of fruit growers is directed to a bulletin recently 
published by the Department regarding the investigations of Dr. 
Marloth into (1) the causes producing rosette of apricot and plum 
trees in the Wellington district; and ^2) the influence of alkali soils 


* 1. Further iiivestij^ations into the causes producing Uosette of Apricot and Plum 
Trees in the Wellington District : 

2. Keport on some Preliminary Investigations into the Intiuenee of Alkali Soils on 
Peach Stocks employed for Apricot and Plum Trees, by U. Marlotn, Ph.O., D.Sc., Science 
HuUetiii No. 42, obtainable from this Office. Price 3d., prepaid. 
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on peach stocks employed for apricot and plum trees. The invest imita- 
tions recorded in this bulletin are a continuation of those discussed 
in a previous bulletin on the subject (Science Bulletin No. 29) and 
open up a line of research of great importance to the fruit industry. 

Dr. Marloth comes to the conclusion that the rosette of the 
apricot and plum trees in the areas investigated and their chlorotic 
condition is not of a fungoid or bacterial origin, but is due to a 
virus and consequently not infectious nor contagious. It is, however, 
often due to crown gall, which is infectious; and is often associated 
with a more or less general gummosis of the roots. Tt is largely 
caused by unsuitable soil conditions, viz.: — (a) Shallowness of soil, 
poverty of the soil, and absence of humus; (h) presence of white 
nlkali (chlorides); and (c) a semi-arid climate, viz., often no rain for 
four or five months. / 

The remedial measures necessary to deal with these conditions 
are discussed and also the all-important matter of suitability of 
stocks. In the latter respect it is demonstrated that a way foi* 
controlling the gradually increasing tiouble is the use of more 
resistant varieties of peach or of other kinds of stock for the apricots 
and plums that are to be planted in orchards with such rather 
adverse conditions as prevail on the farms investigated. 

It is intended to imblish at a later date lengthy abstracts from 
this important bulletin which should be read by all fruit growers, 
particularly those in the areas concerned. The salvation of affected 
<‘rchards will be found partly in the cultural and preventive 
measures to which Di*. Marloth refers in his paper, but primu’pally 
in the selection of a more suitable stock fo)‘ the trees. 

‘‘ A beginning has been made with the work,’’ the author ])oints 
out; “ let the fruit growers take up this line of research and pla(‘e 
their industry on a safe basis.” 


Local Consumption of Union Produce. 

Interesting figures are given in the Repc»rt of the Cost of Living 
Committee (1925) * as to how far the food supply of the Union is 
produced locally and the extent to which we depend on ini})orted food. 

It is shown that in the case of maize, maize meal, bacon and ham, 
butter, cheese, fresh fish, jam, sugar, potatoes, and mutton, South 
African production a(‘(*ounts, as a rule, for well over 90 per cent, 
of the consumption. In the case of wheat and canned fruit the 
proportion of South Afri(\Tn products <*onsumed lias, on occasion, 
reached or exceeded 90 per cent., but owdng to variations in weather 
conditions, etc., the proportions show greater fluctuations than in the 
case of the first-named commodities. The imports of beef and mutton 
come mainly from South-West Africa and Ithodesia. 

In discussing the nutritive values of the different foods, the 
Report states that meat is an excellent but very expensive source 
of protein. By the substitution of other foodstuffs which are cheaper 
sources of protein, the needs of the family could be supplied at much 
less cost. The example of rice is quoted, in which it is pointed out 
that it is still largely used in South Africa, and might be replaced 
to some extent by our own cereals, higher in portein fat and mineral 
matter and at less cost. 

Publication U. G. 47— ’26, obtainable from the Government Printer. Price, 48. 
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DEPARTMENTAL ACTIVITIES. 


(Note. — The work of the several iJivisioub aud bchools of Agriculture covers a wide 
range of agricultural industry in the Union, and we give hereunder notes and observation a 
from certain of them treating with matters of special interest coming under their purview 
month by month. The object of these notes, which are not concerned with general routine 
work, is to inform the farmer of such matters as are calculated to be of interest and helpful to 
him.— E ditor.) 


THE DIVISIONS. 

ENTOMOLOGY. 

Fly Predator of Mint Mealy Bug. — The ^rovvinf;- of peppermint 
on a com mere ial scale for production of essential oil is not at present 
a widely spread industry in South Africa, but should be one capable 
ox extension. It was of interest, therefore, to find a large acreage* 
of peppermint at Sir Lowiy'.N Pass with roots heavily infested by a- 
s[)ecies of mealy bug, the identity ol wliich is at present unknown, 

A small fly which is predatory in its larval stage on the mealY 
bug hu!" been reared from infected roots. Tb(‘ fly belongs to a little 
known group and has not prt'viously been recorded from South Africa, 

Prom the number of j)Upae in the soil the fly must be present 
i]i considerable numbers. 

Investigations by the Western Province Entomologist, Mr. 
]{. W. E. Tucker, are in j>rogress to ascertain wind her the fly can* 
keep the mealy bug suffieiently in subjection throughout the yeaiv 
and so obviate any necessity for soil fumigation or treatment of the 
I'oois oi plants to (d)taiii control of the mealy bug. From (djseiva- 
tions made at ])resent, the mealy bug appears to be at its zenith in 
November and December. In January it has largely disapy)eared 
from the upper ro(ds and suckers, and is usually only found, if at allr 
deej)er in the soil on rootkds. Empty fly pupae cases were abundant 
in the mealy bug remains, and fly larvae and new pupae icere found 
imbedd(*d in the mealy bug eolonies on the lower rootlets. Jlie fly 
may therefore prove to exert an adequate, though not absolute^ 
control over the mealy bug. 

Experiments in soil fumigation, root treatment, and eleansiug: 
of transplants are also in progress. 

Winter Ploughing for Cutworms. — (hit worms are reported to* 
have been extremely bad in liigh-veld maize-lands this season. Amidst 
the flow of (‘omplaints it vras very refreshing to receive a letter front 
a farmer near Kraal in Heidelberg District, wliich, as a prelude 
a request for information about the stalkborer, stated: Throtrglr 

following your advice to plough in the winter ^ I have had no cutworms 
at all the last two seasons and T have to thank you,’^ 

Cotton Seod in Phosphate Bags. — Commerc e tends to spread the 
insect and weed pests of one country to every other country, and it 
is (‘ommon knowledge that such pests often cause vastly more damage 
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in a country to \vlii(‘Ii they arc introduced, from afar, than in their 
ordinal habitat. The Department exercises various safeguards 
against the introduction of now pf\«1s, hut the safeguards oajinot 
be made i^erfecl without inlolerablc interference with trade. One 
of the pests which it is feared may get in, despite precautions, is the 
notorious pink boll-woj*m of cotton. Uiis ijisect goes to }*est ij) cotton 
seed and may revive after more than a year has passed. The Depart- 
ment is therefore v(*ry particular about tlu' eJitry of cotton seed. 
But cotton seed in bags is shipped in enormous quant ities from many 
lands to Europe for criisliing and the bags are afterwards used for 
many purposes. Many such bags sent to (listant countries are sold to 
farmers. They commonly still contain sonic cotton seeds and there- 
fore may (‘arry liink boll-vvorni. Tlie sc(‘ond-lian(l empty bags tliat 
come to South Afiica are at preseiit casually inspected, and bales 
in which ajiy cotton sec'ds are found are being excluded from entry. 
But it is e\'ident that old })ag> inay ariive filled uith ]n*oduce, and 
the pi’t'scnce of cotton s(‘eds in them may easily escajie detection at 
the port. Ke(‘ently the insj>ection of a consign jnent of 2,S0() bags of 
superphospliate from Holland landed at Capetown revealed cotton 
seed in some of the bags. Such a find at inspection is liable to 
make much trouble lf)r tlie consignee. Importers are adviscul to 
caution their ov(‘rsea suppliers against sejiding them produce in 
cotton or cotton-seed bags. 

One of the West Indies is supposed to have got pink boll-worm 
by the flight of moths from a cotton-se^al ladtm vessel. Sueli an 
accident is wellnigli unprevtuitabbL ltt‘(*(mlly the l*lant Inspector at 
Durban observed raw cotton clinging in massifs to lecmitly landed 
timbej’. On iiiv(‘stigation he found the tiinlau* had Inum brought 
from Liverpool by a vessel which on its previous voyage* had taken 
a cargo of cotton to Jnveipool trom India. 

Eucalyptus Snout-beetle. — It was stated in the last issue that 
the planting of the Kucalypt rnnittahs as a plantation tree appemrs to 
be wholly inadvisable and that the wisdom of continuing to plant 
globvlus and in(ii<h’ni was gravely eiueslioned. It jnay now be added 
that iostiata in one of the (h'own Mines jilantations is being damaged 
by the insect to sindi a serious (*xtent that it seems safe to (‘omdude 
that this sjiecies should be grouped amongst those wliiedi should no 
longer be jdaiited as a plantation tree. In tlie plantation to whicli 
reference is made is a bloedv ot about a tliousand foxir-yeai-old losfnda 
entirely surrounded by rnnniafis trees of the same age. Tlie rosfrafn 
trees are being ravaged almost as badly as the riminaUs tiees. The 
tops have been strij)ped ol all their lea^es. 

While the insect feeds voraciously on newly planted riininalis, 
the juvenile growtli of (jJoIhiIks hjuI matfjern has little attraction for 
it. In certain mixed phuitations of these .species one to two years old, 
the insect has ])ickcd out the riminalls trees and is already bad on 
juany of tliem, while the fjfohula.s and vmidvni trees are not yet 
molested. The trees of the latter kinds still have only juvenile foliage, 
c haracterized by profuse waxy bloom and bluish colour. The (*oppice 
growth of fjU)l)uhix from the stunips of trees that were heavily infested 
may be very considerably attacked, moie especially by the beetles; 
but the preferen(*e of the inse(*t for the adult type of growth is 
shown as soon as shoots of it appear. adult growth suffers 

terribly. 
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During* Jiiiuuiiy exptninieiiis in (listri])utiiig (*n]fiui)i arsenate 
(lusl over infested trees by means of an aeroplane weie (*arried on in 
several plantalions. I'be Air Services of the Delence Deparlinent con- 
struc1e(i the apparatus and attend to all the aviation phas(*s of the 
project. A large sectioii of a r/lohvltis plantation, about Tniles 
north of Johanjjesburg, and several sections of a rnnituihs plantation 
about 5 miles south of Johannesburg, were dusted. The trees appear 
not to hav(* been injured by the dust and the treatment was surpj is- 
ingly effective in destroying the larvae and beetles. The fjlohulu.^ 
plantation had been cbuni felled in March-May last and the trees as 
trc^ated were like dense shrubs. The growth Avas ])i‘act ically all of the 
juvenile tyj)e and about six feet high. Idu* rnN/ruilis trees w(*?*e four 
yeais old and about ‘.io foet high. The dust a])p(*ared to be blown 
thoroughly down thiough the trees. A> the Jnachine i)asses along 
at (So miles an hour, or TU‘aii\ yards a minut(‘, and as seveial 

rows of trees ai(» tr(*at(‘d at a time, the actual dusting f)i*oceed> very 
rapidly; but making th(‘ turns at the bordeis of the ])lantaliou and 
landing for supplies consume a great <leal ot time. Tlien onl> (‘ally 
morning houi.s aie suitable foi th*‘ work, and morning after moi ning 
may pass without tin* air b(‘ing calm enough for th(‘ o])e]ations. At 
tlu* jiresent tim(» it cannot Im‘ sabl that aeioplane dustijig is likely 
anywheic to [irove a i)rofitabb‘ means of control for the pe'^t. Much 
mole exjiei im(‘ntat ion will be nt‘t‘ded to learn how miudi dust needs 
to be apfilied and liow wid(‘ a strelcli can be done thoroughly in one 
swath. A sate landing ground within a ft‘W mil(‘s oi a plantation 
to be treated is on(‘ of the necessities for dusting. 

About tin* middh* ot Januaiy the J^lant Inspector tor Durban 
tound the larva and adult of the eucalyjdiis snout-bc'ctle on a 
eucalyjitiis tree at Sydenham, lunu Durban. Tht‘ ins(Mit has previously 
been rc(‘oj'ded at the otlitu* princi])al scapoits of the Vnion : Capetown, 
J^ort J'liizabeth, and hast London, 

Codling-moth in Loquats. — T'he Klsenburg Lntomologist Imports 
having j(‘ajed foiu codling-moth {(!ai ffoca p.<a iKnuonvUa) adults 
from lo(|uats. About foity infested fruits wt‘re collected. He states 
that the laiAae burrow into the sei'ds when the pulp of the fruit dries, 
almost entirely devouring tliem. 

Myelois ceratoniae” in Oranges.— Moths <d this species have 
been reared in past years from mummies of ap})les and other fruits, 
and from nuts, gathered in vaiious paris of the I'nion. The 
Elsenburg Entomologist reports that larvae found in ri])ening navel 
oiaiiges at Claiiwilliam in May last proved, on rearing tlie insect to 
the moth stag-e, to be this species, lii all cases the infestation of th(^ 
oranges appeared to stait at a .split in the rind. .Tji December, he 
observed the insect to be coininon in acorns at Wellington and also 
at Orchard (Worcester District), 

Woolly Aphis Parasite. — This insect, AplwUnus maJiy was found 
abundantly infesting woolly aphis at Drakenstein, Bethlehem, 
Orange Free State, during January, 1926, by Mr. C. P. van der 
Merwe. The matter is interesting, as illustrating the natural spread 
of the parasite, since there is no record of any insects being sent to 
the neighbourhood of where it has now been found. 
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Tobacco InscCtSa — During January Dr. T. J, Naude continued 
observations on tobacco slug in the Rusteiiburg tobacco area. Addi- 
tional experiment plots were set out in connexion with nematode 
control and some time was given to investigation on insects attacking 
Beed maize in the soil in the vicinity of Brits and of llustenburg. 

White Ants. — The following letter received from a correspondent 
;at Delportshoop, Kimberley District, is of interest as showing how 
peach and apricot trees remain immune to termite attack even in 
what must be considered very adverse circumstaru^es. The white 
ant concerned is a species of Ancistrotermvs^ and this forms the first 
record of the existence of this genus in the Kalahari region. 
Pormerly, AncistrofermeH has been reported north of the Zoutpans- 
berg and east of the Drakensberg where it extends into Northern 
Zululand, as far south as the White Mfolozi. The correspondent 
writes : 

“ I am sending you specimens of the white ants with a portion 
of a pear tree which they have killed. The roots of the tree have been 
eaten off. I planted twenty apple trees, fifteen pear, about one 
hundred peach and apricot, twenty-five figs, and sixty^ vines. Of 
these, six apple trees, twelve pears, seven figs, and twnty-five vines 
have been destroyed, whilst none of the peaches and apricots have 
been damaged.’^ 

Fruit Blossoms and Moths.— In the course of his report for 
September, 1925, the Eastern (^ape Province Entomologist, Mr. D. 
Ounn, makes the following observations : “ Early in September infor- 
mation was received from a fruit grower at Selborne that fruit moths 
were injuring the blossoms of almond trees. Subsequently Mr. Bishop 
visited the district and found that moths of the following species were 
present in thousands: ChlonJea ohsoleia^ lirithys yayicTatii ^ and 
Phytometra sp. Thes(5 moths seem to be sucking the nectar from 
almond tree blossoms, but none of tlie common fruit piercing species 
were observed.’’ 

False Godling'^moth. — Fiom further experiments conducted by 
the Eastern Gape Province Entomologist in September Ijist it would 
appear that the False Codling-moth (Ayryroploce lencot teta) feeds 
upon poisoned bait and succumbs to the etfect thereof. This was 
confirmed by confining twelve to fifteen moths of both sexes in three 
cages, that is, cages enclosing branches. The moths in one series of 
cages were not supplied with food of any^ sort, and these died after 
five days. The moths in a second series were supplied with honey 
and water and live for fourteen to fifteen days. Those placed in 
the third series were supplied with sweetened poison, but died within 
two days and four hours, or about half the time that it seemingly 
took for those without a food supply to starve to death. 

A comprehensive timely article on the False Codling-moth by 
Government Entomologist David Gunn was published in the Farjueris^ 
Gazette (official organ of the Transvaal Agricultural Union), dated 
24th December, and also in the January issue of the Citrtis Grower 
^quarterly journal of Sundays River Citrus Co-operative Company). A 
reprint of the article may be obtained by any interested "citrus 
grower on application to the Division of Entomology, Box 513, 
Pretoria. 
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In his article, Mj‘. Gunn states that out-of-seasoii oranges com- 
monly become heavily infested and greatly assist the insect by 
providing it with food which carries it through the summer. Since 
the article was published Mr. Gunn has submitled letters from a 
number of prominent Hathurst District citrus farmers, giving the 
degree of infestation in out-of-season oranges as 25 to 75 per cent, 
in the crop removed this summer. Out-of-season oranges are often 
very abundant in the Bailiurst l)is1ri<‘t. 

Citrus Orchard Fumigation.— Under the tille Experiences of 
a Citrus Eumigalor,'' Daniel J. Heberts, the proprietor of the famous 
Baddaford (‘itrus orchards near Fort Beaufort, contributed to the 
January Citrus Grower a long and interesting article on cyanide 
fumigation for red scale. The article also appeared in the Farmers' 
Gazette for 8th January. A reprint may be obtained by any one 
interested in citrus fumigation on application to the Division of 
Entomology, Box 51.‘b Pretoria. 

Chloridea Obsoleta. — During October, 1925, a considiuable amount 
of evidence was forthcoming to show that this insect, known variously 
as the tomato-worm, beard-worm of maize, and American boll-worm, 
was abnormally abuiulaut tlirougbout most of tbe Union and 
Rhodesia. From the Cape reports have come related to its jittack on 
ordinary orchard fruits: in the Transvaal and Rhodesia the intensity 
of the attack was mostly noticed in citrus orcliards, or, as in the 
eastern low country of the Transvaal, in tomato crops. 

Citrus Psylla. — In certain Transvaal ondiards, during October, 
1925, the distortion of the young foliage of citrus by this native 
species, Trioza menceJ^ was especially noti(‘eal)le. As, in some 
instan(‘es, the trouble has caused a certain amount of alarm, it will 
be interesting to n(Ui(‘e whether th(‘ result of leaf distortion has any 
unusual effect upon the crop. 

Cotton Insect investigations: Staff. — The milomologists employed 
on cotton insect problems include the following; — Geo. F. Haines, 
who is now giving full time to the direction oi the ^^ol‘k, under ilie 
Chief, Division of Entomology. A. J. Smith, who is stationed at 
ftusteiiburg and has charge of life-history work, and is giving sperdal 
attention to the cotton boll-worms. T. C. (^lirns, who has been 
transferri^d from tsetse-fly work in Zululaiid ami is mav stationed at 
Klaserie, Eastern Transvaal, wdiere be is making a special study of 
boll-worms in that district, J. S. Taylor, wlu) airived from England 
on 9th January, 1920. As soon as Mr. Taylor l)e(u)n)(‘s ac(|uaiiited 
with our cotton pests and conditions, he will be assigneil a subje(*t for 
study. The fifth cotton entomologist has not yet been appcu'iited, biit 
ii is expected that the post will soon b(‘ filled. 

Cotton Pests at Rustenburg. — Reporting upon the position at 
Rustenburg for the first three w^eeks of January, Entomologist A. J. 
Smith states : 

“ Except for the lesser Army-wmrm, Laphyfjma e,rif/ua, wdiich 
attacked several cotton fields in the beginning of the season, slight 
damage has been done by insects so far. Gnly one (‘,om plaint has 
been received of surface-beetles and snout-beetles attacking seedling 
cotton, while observations show a very low" infestation by all three 
species of boll-worms. '' 
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The Boli-worm Position. — Vp to Jimuaiy, 192(i, Iho leporls as 
to the boll-wonii position have been deciderlly favourable, and indicate 
that the spring* infestations have ])een slight. A report from the 
northern Transvaal states that a ht*avy nioiiality o(‘curred among the 
boll-worms during November. Enioinologist A. J. Smith will shortly 
investigate this matter. Some serious infestations have been ieported 
from Barberton, and a report from Aeo]*nhoek states ihat towaids 
the close of January boll-worm was plentiful everywhere in that area 
and bud-sliedding had already occurred in some of the first planted 
cotton. On the lovv-veld farms amongst the mountains through 
Avhich the Olifants Kiver passes on the west of the Drakensberg, 
Malips Drift, and thereabouts, the Assistant (Jiief noticed large areas 
under ratooning cotton. Tlere the trouble has been the drought, and 
all the fitdds are in a neglected state. None of the farmers tht*re- 
abouts knew what boll-worm was, although those in the neighbouring 
valley of the llutse-lVIopatsi, towards Lydenburg, did. 

Cotton Dusting and Spraying.— The question ()f our control of 
tlie cotton boll-worms by dusting with an arsenical is Jiow being 
followed up more thoroughly. Experiments on small s(‘ale by dustijig 
and spraying with many different insecticides have been carried out 
In the past few years; but most have given very unsatisfactory results. 
This experience lias led to the present attempt to demonstrate wliether 
or not dusting will sufticiently control the boll-worms as to give an 
increase in yield, sufficient to cover all exj)enses of the treatment 
and, at the same time, sliow a profit. Until this can be pro^e<!, it 
is not advisable for cotton grcnvers to go to great expense in eriuij)ment 
and jnaterial in following up this method of control. 

Exj)eriments will be conducted this season near ]h)shot‘k, 
Matooster, Mara, Sibasa, Waterpoorf, Klasi‘ri(‘, and Ihirberton in 
the Tiansvaal. These are fairly representative of the boll-worm 
belt of the Transvaal and inelude localities wheie boll-worm att.icks 
have heen severe. At each centre plots of cotton, growing on uniform 
soil, are being dusted with cah*inm arsenate, half of the plots 
receiving one application and half threi* ai)])lic‘ations of the dust. 
Record is kept of the amount of poison applied and the cost of the 
treatments. Types of dustervS, similar t(> those used in the cotton 
fields of America, are being employerl. Rarallel exx)eriments will 
also be made with dry bordeaux mivtun*, and this mixture is also 
being used as a spray at two places, Klaserie and Barberton. With 
one exception, Klaserie, these ex])eriments are being carried out 
by cotton growers under the dir(‘ctioi» of officers of tlie Division. 

Pine Tree Defolietion. — The larvae of N udduveha vythevea 
having oce.avsioned some damage to a number of piue trees in a 
plantation near Port Elizabeth, the matter was investigated by the 
Eastern Cape Province Plntomologist, Mr. David (xuiin, who reports 
that: Upon investigation it was found that about two hundred 

young trees, varying in height from four io ten feet, had been partly 
or wholly defoliated in a section of the plantation which happened 
to be sheltered from the wind. The caferpillar is a conspicuous 
creature which, when fully grown, is between three and four inches 
long, and of a very noticeable coloration of bright blue and red on 
a velvety-bla(ik background. A number were found to be attacked 
by a parasitic wasp, the larvae of which, when full-grown, emerge 
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from ihe body of the oateipillar and spin fbeir (‘oooons on its back 
and sides. Some (‘aterpillars were found atta(*ked by a dipterous 
parasite, a tacliinid, wbi(di emer^-ed in fair nund)ers early in January. 

In eontrollino’ this inseet, without resorting* to spraying* or dust- 
ing* the infested trees with arsenieals, two n»etlu)ds were shown to be 
of ])iactical use: (1) the infested trees were vigorously shaken, the 
caterpillars leadily fell to the ground, where they were collected and 
destioyed; (2) after tlie caterjdllars had matured and had entered 
the hoil, the pupae weie collected by turning over the soil witli garden 
forks and exposing them. In adopting this method ii was observed 
that fully 80 ])(‘r cent, oi the puinie were destroyed. 

Stinkviiega — The common stinkvlieg, .V//.s*///,s* hinoinf n.s (term., 
seems t(> have been extraordinaiily nuimnous dining January, as 
reiiorts of severe infestations oi the pest wen* received from various 
jiarts of the ()i‘ange Fr(*e State and ]?Satal. J^)tatoes ere most 
‘-ev(‘i*(dy infe.sted, l)ut other vegetables, garden flowers, and tniits 
were* also attacked. The attack on peacdies was esp(‘cia]ly severe. 
At times it ua^ not jiossihle to ajiproach the tiec^s to pick fruit as 
the iiiNccts weie no numerous, and the p(ui(‘h(*s were renderc^d soft 
and unfit tor use owing to the f<‘eding of the insects. 

‘^Anthrenus” Attacking Woollen Goods. — A clothing tiim in 
Jb'ctoi ia ieport(‘d that woollen goods in their show nindow were being 
eaten hy insects. On (‘xainination many larvae of Atithutius rvrhdsn 
L. \\(‘i*(* loiind. The attack on the woollen goods, howevtn*, proved (o 
lx* inei(‘l\ secondai'N . 11ie orig*in of the infestation was found in the 
large number of d(‘ad ins(‘e1.s of all kinds wbieh bad eolloeted at the 
ian-light> above tin* show-windows, attraet<*d thereto by lights. l)(‘ad 
insects are a tavourite lood tor A n f hrctnis larvae, and ot the large 
nunilx*i*s breeding on the d(*ad inseiUs, some tell through into tlie 
shov -window s ; lu*ie, not having any othei* food, th(‘y attacked the 
woollen goods wliich were the only other form of animal matter 
available as food. 

Pink Boll-worm of Cotton in Nyasaland. — The Division has been 
otiieially infoimed by the Department of Agriculture, Zomba, that 
the pink lioll-Avorni has been found in the northern extremity of the 
lb oteetorate. 1’lie message states that drastic* control measui'cs are 
being taken. The ]*egion concerned has only water coniinuiiieation 
with tlie southern districts, and a belt of i50 miles of non-cotton 
country lies betw’een the areas. Cotton culture nuist cease in the 
infested area, and has been prohibited in the intervening country. 


DIVISION OF EXTENSION. 

Home Industries Clubs. — In the .lanuary, 11)20, issue of the 
Joarndl mention wars made of the establishment at various centres in 
the Avestern districts of the Cape Province of liome industries clubs. 
The support given to these clubs has been very encouraging. The 
first was established at Somerset Strand about eighteen months ago. 
Since then progress has been steady, and tlie number of members 
has shoAAUi a considerable increase. At a lecture by the (Jfficer of 
Home Kconomics, stationed at the Klsenbnrg School of Agriculture, 
there Avere over forty inemhers present, some of Avhom came from 
Somerset AVest. 
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The success of these ventures depends to a considerable extent on 
the keenness and personality of the president, secretary, and other 
members of the committee, and in this respect the Strand club has 
been fortunate. The programme of meetings and propovsed work is 
arranged a year in advance. The demonstrations and lectures are 
given by the members themselves in subjects such as sweetmaking, 
puff pastry, icing, artificial flowermaking, etc., assisted by an 
occasional lecturer from an outside source. It is proposed shortly to 
hold a show, the proceeds of which are to be devoted to local child 
welfare w’ork. Somerset West has been watching the Strand Club's 
activities for the last year, and has now decided to form its own club. 


THE SCHOOLS OF AGRICULTURE AND EXPERIMENT 

STATIONS. 


POTCHEFSTROOM, TRANSVAAL. 

Crops for Winter Feed. — Owing to tbe unfavourable season, 
many farmeus now face the prospect of having little feed or grazing 
fo]’ their stock during the coming winter. Should February and 
March rains prove favourable, however, something can still be done 
to x>rovide succulent feeds for this period of scarcity. 

Rape and its close relatives, kale and clioii-moellier, can be vsown 
in March, and in warmer localities even in April, if soil moisture 
conditions are right. Rape does best on u fertile soil, and so fur seems 
to Lave given the best results when sown alone. Sow from two to 
three pounds per acre in drills 2i feet apart or three to four pounds 
per acre broadcast. It is an excellent grazing crop for pigs, and also 
to some extent for vsheep and cattle. It is also valuable as a soiling 
crop. Sheep and cattle should become gradually accustcmied to the 
crop, as there is a clanger of bloating if they are allowed to graze 
freely at first. Rape is fairly quick maturing, and under favourable 
conditions may be pastured two months from planting. 

Farmers who intend planting winter cereals should now’ begin to 
prepare the fields for these crops. Rye and oats in particular can 
now be sown for winter grazing. These are valuable crops in this 
respect, and, provided good rains tall in February and March, will 
give good returns even on dry lands. Sowings of these for grazing 
only can now be made, to be followed later by the main crop, which 
can also be grazed to some extent. 

Mutton Prices and the Future.— The fanner often inquires as to 
the best time of the year for marketing his various kinds of stock. 
Some find that it pays them better to sell at the end of summer w^hen 
the animals are fed off the veld, while others prefer to get the top 
prices with the help of winter-feeding. 

It was the general belief that muUon obtained the best prices 
from August to December. This year has, how’ever, proved a complete 
contradiction. In July last prime mutton was sold for 9|d. per lb., 
whereas in December the price was only G^d. However good the velcl 
may have been during the last wunter, one would at least have 
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expected that the price would remain hi^h, inslead of which a slump 
has taken place — the Christmas week demand was not even enough 
to elevate it for a short time. 

What will the future bring P From all sides we hear of a good 
sheep season, and we now enter upon the time of the year when mutton 
usually fetches poor prices. Is our stock of mutton sheej) reaching 
saturation point and the supply exceeding the demand for home 
consumption? If this is the case, it is surely time that a higher class 
of sheep is bred with a view to exporting to oversea markets. 


GLEN, ORANGE FREE STATE. 


Meat-meal as a Maize Supplement in Pig Feeding.— Many 
farmeis attempt to raise pigs on a diet consisting of nothing but 
maize. Where this practice is followed, the results will not be 
satisfactory. Maize alone is not a satisfactory ration for young pigs. 
If the maize can be supplemented by separated or butter milk, then 
good results will be obtained. But if milk is not available then some 
other supplement j ich in ‘‘ flesh-forming constituents should be 
added, sindi as meat-meal, blood-meal, oil -cakes, etc. Recent experi- 
mental work at (Ben indicates that meat-meal gives good results and 
that it is an economical supplement. One lot of pigs wuis fed on 
maize-meal only, and another on maize-meal plus 10 per cent, of meat- 
meal. Kach lot ifM'eived green food regularly. Briefly, the results 
were as follows: — The nmize and meat meal i)igs consiimed 12.3 per 
cent, less grain and made 7.8 per cent, more gaiuvS than the maize- 
nif*al lol, and the cost of one pound of gain was 23. (i per cent, less for 
the former than for the latter lot. 

Germination Tests. — ]<\*W things lequired by the farmei* are of 
gieater ini])ortance than good seed, and yet it is not uncommon to 
find little attention being ]mid to its vselection and purchase. The 
(‘xpense of pre])aration of the land is the same whether good or bad 
vseed is used, and the cultivation and management of the crop, 
wheBier large or small, is nearly the same. It is therefore important 
that the best seed obtainable should be sown. There are many points 
to consider in the determination of the quality of seeds, the two main 
being purity and germinatioji cajjacity. The presence of impurities 
decreases the value of a sample in so far as the purchaser pays for 
what he does not recpiire. For instance, G lb. of teff sown on 1 acue 
will contain about 12 million seeds capable of germination; if only 
1 per cent, of these is weed, it means the possibility of between 20 
and 30 such plants on each square yard of ground. 

No seed should ever be sown without first having its germination 
capacity tested. The simplest method which can be used for many 
seeds is : Moisten a piece of blotting-paper and place it on an ordinary 
plate. Take 100 seeds, distribute them fairly evenly on the blotting- 
paper, and cover them with another sheet of similar paper. Then the 
whole should be (‘overed with another plate turned upside down, placed 
in a warm room, and kept moist. As the seeds germinate they should 
be removed once a day. A period of ten days is usually allowed for 
most seeds, such as cereals, clovers, peas, and turnips; fourteen days 
for carrots, parsnips, mangels, etc., and twenty-one days for all 
grasses. 
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Tte ^-eriuination Ctipacities of a few eoiuinon farm seeds are : 

LucKiiNE {Medicago satira ), — In the finest samples this is about 
08 p«^v cent., and anything? lower than 90 per cent, should be avoided. 

Mangel {Beta cidgaris). — Three or four seeds are usually present 
in each cluster, but they are rarely all equally well developed. One 
hundred seed clusters of a «'ood sample usually ^ive over 180 plants; 
those of average merit about IJO or 140. 

Buckwheat {Polygonum fagopyrum ), — The germination capacity 
in good samples is usually about 85 per cent. 

In barley and wheat it is about 95, in oats 9‘1, and in maize 92 
per cent., and any sajnples that lest a])]))e(dably below these per- 
centages lose acco](lingly iji value, and should be planted juoportion- 
ately thi(*ker. 

irrigable Soils. — All soils arc not suitable for crop ju'oduction 
under irrigation — not even when plenty of good irrigation water is 
available. Yet, in spite of this well-known fact, (he failures of 
irrigated crops — and i^ven of irrigation sclnnnes — aie more often than 
not attributable to unsuitable soil conditions, siinjdy bec'ause sindi 
iminntant soil factors as depth and physical (‘oinposition have not 
been duly regarded befoie irrigation Avas (‘ojnmenced. A soil may be 
rich in j)lant food — may ha\e the desirable daik colour which phrases 
Tlie gardejier’s eye — and yet be la(‘king in tln^ jnost fundamental 
properties which determine its <‘rop-raising power, namely, its 
phyfiical romjxuoi 'ufn (whi(‘h imdudes texture, ])ermea1>ility to water, 
etc.) and depth, 

A fiiie-giaiued, i.e. “ heav.A,” soil is usually ]’i(‘h in ])lant food 
but poor in luvspect of absorjdioji of and ])ermeability to water. 
Plant loots develoj) only to depths n here wate]- and air ai’e ai'cessibh'. 
If the soil does not “ take ” its water readily and to the required 
deptli, the irjigat ionist ex]»eriences many ditliculties in laising crops; 
and often the difficulties exjieiienced with such soil conditions are 
insurmountable. “ Jheventioji is better than cure in this cas(‘. In 
other words, prudent selection of st)il is a key to success in irrigation 
farming. 

Depth of soil (i.e. depth of fertile, permeable soil) is as (*asily 
insjiected as it is an essential condition for the suc(‘essliil growth, 
t*s])(*cially of deep-rooted cro])s. Still, it sometimes occurs that after 
much expemliture and labour, irj'igated lucerne is found to fail on 
ac(‘ount of sh(iJlou'nes,s of soil. 

Bi*ak is often anothei' <‘ause of trouble to the iiri gat ionist, l)ut in 
most cases only when the soil is heavy or lacking in depth. Jn a 
deej), perinea l)le soil brak can ahvays be combated siuaiessfully when 
the ^^atcr su])j;)ly is suitable. 

Jleiice the prospective irrigation farmer, before launching an 
irrigation scheme or buyi])g grouml for irrigation purposes, should 
examine the soil more than superficially, and make sure that it is 
})hysically suitable for his purpose. 

Special Nine Weeks’ Course for Wool-Classers.— A spec ial course 
for the training of wool-classers Avill he conducted at the Glen School 
of Agriculture, commencing on tlie 7th Ai^ril and lasting for nine 
weeks. The object of this course is to provide those farmers Avho 
have already had experience of sheep farming with an opportunity of 
acquiring the knoAvledge and experience that Avill enable them to class 
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their own wool and that of oiher fanners. There are many sheep 
farmers to-day who know a ^nod deal about sheep and sheej) farming, 
but who have not the requisite knowdedge to enable them to (dass their 
clips properly; tliey, furlhermore, have not the time available for 
the iwo-year diploma coui'se at Poiehefstroom, Grootfontein, or Glen, 
nor fnr the eight monihs’ special (*ourse in sheep and wool at (xroot- 
fontein. To these the nine weeks’ couise at Glen, arranged during 
a comparatively slack lime as far as the sheep farmer is concerned, 
will apj)eal. 

The department realizes that the sheep experts in its service will 
never be sutticienl for the classing of all the wool in the country, and 
that the only salvatioji lies in farmers qualifying lor and performing 
this service in respect of their oAvn and their ijeighbours’ clips. The 
insiiiiction will consist very largely of practical work and demonstra- 
tions in the sheep-shed. The candidates will be resiricted to about 
tw(‘n1y. 

Full particulars of this course can be obtained on application to 
the Principal of tlie School. 

A Frost and Drought Resisting Crass.— hulhosa 

is one of the Icav grass(*s whi<'h have proved successful here. 
The chief value of the grass lies in the tact that it is frost 
resistant, and lairly drought rv*sistant. I'he pjincipal objection 
to the grass is that it is comparatively exj)ensive to establish. 
Planting out by hand i> generally practised; fortunately the 
grass grows rtsulily, provided th(* soil is not too poor oi dry. A 
new ])lot was smjcevssfully established by planting out last June prior 
to irrigating, although summer planting is advocated. 

It is advisable to try a small plot of the grass, and it successful 
to use this for planting a larger area. 'J’lu* plants foim large stools 
which can be broken up Avhen plarding out. Do not plant too closely, 
but allow for inter-iow cultivaticm, for the plants r(‘spond well to 
this treatment. 

Frost Resistance of Spineless Cactus Varieties. — A young 
s])ineb*ss cactus plantation, consisting of rows of eleven varieties 
planted in t implicate, ami situated on an incline, has afforded 
a good opj)oriunity of studying the frost resistance of these 
varieties. The lowest temf)erature registered last Avint(‘r at the 
meteorological station, a feAV liundred yards away on slightly higher 
ground, was 20.2 V. or 11.8 degrees of frost on the 14th of June, 1025. 
An inspection t)f the jdants on the 20th of that month showed that 
the varieties Muscatel^ A’/c/os' nidirus, ajid K<nfu had siiffeied most. 
The jiiost resistant varieties were Fusicavh\s^ Alf/erian, and Morado, 
At about this time, black areas resembling a black rot disease 
commenced to develoj) on some of the leaves; it was, however, impos- 
sible to discover any disease organism in the affected parts, or to 
transmit this by inoculation, and it would appear, therefore, that 
it w^as due to frost. This attack in some instances was very severe, 
the majority of plants in some rows of the varieties Ficus indicus and 
Muscatel being killed or seriously injured, l^e affected parts, Avhi(*h 
often included whole leaves, later dried and dropped off. 

It is interesting to note that the plants in the loAver lying part 
of the plantation suffered most. Obviously much can be done to 
decrease the danger of frosting by planting on the higher lying 
ground, or on areas w^hich are well air-drained. 
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Buddingi — Any young or old trees that have been previously 
cut down in preparation for budding, may still be worked over during 
this month. Where possible, it is advisable to select dull, cool 
weather for this work, so tliat the saj) may run more freely and the 
w^eather will not have too drying an effect on the newdy inserted buds. 
To secure suc.cess, the sap must be running freely. Consequently, 
when the cuts are made, the bark should “ run fVeely and without 
tearing or clinging of tlie fibres, and it should separate freely from 
the wood. The buds selected should be firm, w^ell matured, and show 
no signs of premature decay, and should be taken from healthy 
trees wdiich aie know^n to yield good (trops of fruit. A smooth, clean 
spot is selected on the bark of the stock and a T-shaped cut made, 
the vertical cut being slightly longer than the horizontal one. The 
bark at the point wdiere the (‘uts meel should be slightly raised and 
the bud inserted betw^een the bark and the wood of "the stock. The 
bud is then gently pressed down into position. If the bud is found 
to be too long for the rest, the top may be (‘ut off level wdth the 
horizontal cut. To make certain that the bud comes in close contact 
with the stock and to prevent it from ilrying out, it is necessary to 
tie the wx)und round the bud, using soft tw'ine, tape, or raffia. 

After two or three weeks tlie buds may be examined to see if they 
have “ taken,” i.e. to see if they have thoroughly luiited wdth the 
stock. When this occurs the ties can he removed. The buds will 
remain in a dormant condition throughout the autumn and wdnter 
till next spring. The Imuiches or lateral giowtli above the bud is 
not cut off but left on until the usual winter pinning, when the head 
of the tree or stock can he removed. 


Summer Pruning.— In cases of fruit trees having made very 
vigorous growdh during the season, it wTIl he found that such growth 
can be more economically utilized by summer ])runing, particularly 
in cases of the ])ear, apple, ]>lum, and apricot, and as it is getting 
late ill the season for this work, the sooner it can be attended to the 
better. 

Care should be observed that as much of the leafage as possible 
is retained on the tiees. Any unduly long laterals on fruiting trees 
thrown out in the centre of the tree or from the outer branches may 
be shortened back, making certain to cut back over a leaf bud in all 
cases. Unnecessary terminal growth, of which there may be three 
or four, all strong growths, may he reduced to one, retaining the 
strongest and best placed one us the permanent leader. This growth 
must not be cut or interfered wdth. Where peatdi trees have been 
making excessive growth and refusing to yield a crop in spite of the 
fact that they have bloomed profusely, it would be advisable to thin 
the lateral growth heavily during the summer and reduce the leaders 
to one, allowing this leader to remain untouched. Most of this 
trouble is due to the trees becoming overcrowded with growth, the 
central and lateral wood not getting sufficient light and air to bring 
it to maturity before the dormant period sets in. This work should 
be attended to at once. 
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Co-operative Manurial Grain Experiments.— The quesiiou of soil 

fertility is of the greatest importance to the farming industry. The 
full meaning of the term “ soil fertility is not easily expressed, 
since many conditions are involved, all of which exercdse more or less 
influence. Among the more important of these influerudng condi- 
tions is the maintaining of the productive capacity of the soil by the 
use of (‘commercial fertilizers. 

Thera is no question as to the desirability of the use of commercial 
fertilizers by the grain-farming community in the area served by 
lilsenburg, l)ut the methods now' generally practised are such as to 
indicate the very great need of a beiter understanding of what the 
functions of a fertilizer are, of ihe ierms used to express their 
composition and value of the kind that shall be Uvsed, ami the time, 
rate, and method of application for ditfereni crops under the varying 
conditions of soil and climate that exist in the western and south- 
western districts of the (Uipe. It is necessary to their right use that 
those who apply fertilizers to tlndr land should have a clear concep- 
tion of the principles involved in the fertilizing of soil in order that 
they may intelligently increase their production. 

An investigation of the nuxst economical and profiiable fertilizer 
treatment of the soils of our large grain-])roducing areas has long 
been regarded as an essential and important educational factor for 
the progress and welfare of our grain-farming community, and in 
1923 a series of co-operative manurial experiments were a(*(*ordingly 
initiated by this Institution, which have as their object the testing 
out of the most suitable (combination of fertilizers to use in the 
various grain-growing areas served by tlie School. 

Some idea of the work involved iji the establishmcJit of these 
experiments, and harvesting and thrashing can be obtained from the 
following facts : — 

During the past season ninet(‘en expeiiments w'ere established in 
the following grain-producing areas: — Darling-Hopefield area (two 
experiments); Ibquctberg-Moorreesburg area (two experiments); 
Malmesbury area (two experiments); Stellenbosch area (two experi- 
ments); t^iledon-Bredasdcm) area (six experiments); Swellendam 
area (four experiments); Villiersdorp area (one experiment). 

Each experiment contains fifteen plots, each plot being one- 
tenth acre in area. Idie jmeurate making up and weighing of the 
various fertilizer applications for each experiment is carried out at 
Klsenburg, and then conveyed by means of a motor-lorry to the farms 
selected for the experiment work. As far as possible the experiments 
are establislied on soils wdii(di are thoroughly representative of the 
grain soils of the area concerned. 

After the experiment range has been measured and pegged out, 
the fertilizer mixtures are applied, and the range is then sown ancl 
ploughed. 

During the past season approximately 800 miles were travelled 
in the establishing of the various experiments for the purpose of 
making seasonal observations. All the experiment plots are visited 
during the spring. The harvesting of the experiments, which 
obviously requires to be carefully conau(*ted, is carried out under the 
personal supervision of ofiicers of the School. The pathw^ays 
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separaliii^’ the plots froDi odo auotljc'i* have fiisi 1o he measured up, 
aud are then cul out hv means ot sickles. The ])lots theinseives are 
harvested with a harvesting' macliine, and Ihe sheaves are carefully 
sta(*ked for the siil'sc(|uen< tlirasliino* o]>erations. 

The thrashinj*' oF tiH‘ (•ro])s fioni eN}ierinient plots involves a fuither 
visit to tlie fai'ins (*onc(‘rne(l with Oie iiortahle thrashing outfit/^ and 
before thrasliin^* tlie iotal prain ami straw yield from each ]>lot is 
recorded, so that t»i1(‘r Ihiasliinp, when the grain yi(*ld for ea(*h ])lot 
is obtained, both tlie straw and grain yields are on record, the straw 
yield being (‘alculated bv difference. 

In carrying out this work in connexion with the past season's 
co-operative feitilizer exi)erimen1s approximately miles weie 

(covered. WJiile tliese lesults have yet to be compiled and analysed 
in detail, they are in their broad outline very salisfacdory. In n(*arly 
all the exj)eriments certain of the lertilizer mixtures have given 
consistent and encouraging lesiilts, and tliey will undoubtedly add 
materially to the knowledge that is being annually obtained. 


CEDARA, NATAL. 


The Hand-rearing of Commercial Dairy Calves.- -The actual 
feeding of the calf begins t)efore it is born Poorly caj'ed-for (*ows 
usually give calves weak at birth and diftj('ult to rear. 11\ giving the 
calf a faij’ start in life, its subsequent feeding and (art* is made much 
easiei' and Jesuits in a more tlirifty animal. 

There is some dilfercnc'^ in practice with regard to tlic time to 
begin hand-feeding. Some take tbe calf away from its motlier at once 
without allowing it to luuse at all. ()th<*rs allow jt to nurS;‘ once, 
while others prefer to leave it with it> mother for several days. The 
calf is .sometimes weak at birth and sliould hav«‘ nourislnnciit as soon 
as ])ossible. It is usually easici* to induce the calf to sue]' the cow 
than to tjy to make it drink from the jjail. If the cow’s udder is 
normal it makes little diffeience, but the longer the calf sucks the 
moi’e difficult it will he to teach it to driidv. 

The hist milk, or colostium. ot the (miw ])oss“sses properties 
espeidallv suited to the leqniiements ot tlie (adf. Jt acts as a physic 
and stimulates tin* stomacdi of the calf and other digestiA^e organs to 
action, and should therefore always be given to tlie new-born calf. 

irnder natural conditions the <;alf takes itvS milk frequently and 
in small quantiticvS. Jn hand-feeding the quantity the calf needs 
depends ujion the size and age of the calf. For tlie first tw^o weeks, 
from r> to 12 Ih. of milk, depending upon the size and vigour of the 
calf, should be allowed per day, and best in three feeds. At about 
three weeks of age, the number of feeds may be reduced to two a day, 
and somewdiat more milk given. Af. this time the substituting of 
skim for whole milk nia^/ begin. This substitution must take place 

* A description and photographs of this portable thrashing outfit appeared In the April, 
1925, number of the Journal the Department of Agriculture, 



DKr.VKTM OTAL A('TIV1 TIKS . 


209 


slowly and very ^-radually, and may be eompleied wlien Ihe calf is 
aboiii six weeks old. At tliis a^e the amount of skim milk required 
will vary from 12 to 18 lb. A larj^’e calf may ^et as mu(‘h as 20 lb. 
It is safer to keep tbe calf a litile bunf?ry. This will keep it in a 
more thrifty condition. Over-f(»edin<>* is undoubtedly one of the most 
common causes of indi^esiion and scours. Each calf should bo fed 
se])arately (o ensure eacdi fvettino* its share. 

Tli(‘ milk mu si always be fed clean, fresh, and warm — as close to 
the ('ondition in which nature furnishes it as ])ossible. 

The calf should be taught io eat "rain as soon as it will take it, 
wliicb is a1 an af.>e oi Ww^h^ Io lour weeks. Tb"‘ "luin is best ted diy 
and after feediii" t)H‘ iiiilk. If fhe calf does not be"in to eal "rain 
when it should it can be tanpdit by ])utt injr some "lain into it^ moutb 
after the milk is ted. Idiis "ruin feediii" helps to sloj) tiujn h’om 
snckiii" each other, and also rejdac's tin* hntter-fat which has heen 
removed li*om tlie milk. The "rain should be fed in small (juantitiis 
and not left before tlie calf all tbe time, as tbe "rain becomes shale, 
(rive just as mm h as the calt will c]t‘au np ivadily, not more than lialf 
a ])Oiind ])er h'^ad ])ei diem u]) to ei"bt. to teti W(‘eks old, and fiom this 
till wtsinini; time a juiuiid j)t‘r dav will h(‘ siiHicient undei avera^^e 
conditions. The "lain for cahc^s ma\ he made u]) out of Ihe follow- 
iii": — (daiNlKMl mea!i(‘s, wheaten-biac . "round oats, and monkey-nut 
nu'al or linseed meal. 

d’lu' tolk)wiii^4‘ aie a f'‘W mixt ures -I’hr(‘(* jiarts crusli(‘d maize, 
one ])ar1 wh(‘at(m-bran, one jiait crushed oats; tlnee jiarts (uuslied 
maize, om* part wheat en-hran, (me part crushed oats ])lus one ]>art 
nntin<*al oi' linseed meal. 

The teialin^j' of hay should lie^in about the same time as the 
teediii" of "rain, and can lie k(»pt betoie the calves all the time. 

\Vat“r is (‘^seiitial even to calves on a milk diet. They should 
have an ojijiort unity at least ome a day of "etlin^' all the ire>h water 
tlH‘y (h'sire Sta"nant yater is a source of intestinal distiU‘banc(‘s, 
and calv<*s should he ke])t awa\ from such water. 

Salt and bonemeal sliould also be jnovided as soon as thi* ealves 
are old enoU"li to ('onsume hay and "rain. 

Two v(*i'v imjiortant considerations in calf f .‘ediu" are cb'anliuess 
and j(\"iilarity. 

(deanliness is abs()lulel\ essential to th(‘ su(‘cesstul i earing- of 
calves. It is eipially necessary in feed-pens, bedding;’, and utensils. 
All milk fed slionld lie fresh and clean, as also the otlicr feeds. Calf- 
pens should always he k(‘pt clean tind filliol w ith plenty of dry heddiu". 
(freat care should he taken in washinji' the milk-jiails. Tht'se should 
l)e thorou"hl\ scalded and aired in direct sunlight. I)is(*ard(‘d feed 
sliould bt‘ removed from the fe *d-hoxi*s, w hich sljouJd he thoroughly 
hrushed and cleaned out evciy da\ . Attention to tlu'se details is the 
best preventive of disease. Xeaj'Iy nil disorders and dis(*ases of the 
call are caused either dire(*lK or indirectly hy la(‘k of cleanliness. 

liegularity in the time of feediu" and tpiantity fed cs equally 
imixntant. The ])eriods lietw^emi feeds should he as nearly equal as 
possible and the amounts the same. The importance of regularity 
ivniiiot he over-emphasized. 
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PUBLICATIONS OP THE DEPARTMENT. 
A Comprehensive Educative System. 


The Depart nieiit dei)eiid8 larf^ely on its publications to ^ivo 
practical oUect to its labours, and ihe following* outline of its 
organization in this respect will show that it possesses a coinpre- 
hensive system of publicity and uses every possible means of reaching 
the public. The system outlined will operate from April, ]92(), when 
ilie form of the present monthly Journal will be changed and its 
name altered to Faviulnij in South Africa. 

(1) The Journal of the Depai tment of Affnculturc is 
published quarterly and contains articles and reports, in addition 
to other matter, written by the various officers of the De])artment. 
Its contents are in some respects of a senii-technical nature, but 
generally it is compovsed of sound, practical articles on various 
agricultural subjects. Its aim is to record the inv<‘st igations and 
pronouncements of the Department and to meet the needs of the 
student of agriculture, whether he be actually on the land or engaged 
in WT)rlv c‘onnect(‘d with the industry. In it is published also the 
Annual Report of the Department. This publication provides the 
nucleus of South African agricultural literature. It is ahso the 
principal medium in the wide exchange of printed agricultural 
matter effected betw^een the Union and other countries; in this wi\y 
It serves the purpose of indicating to the world the high standard 
of organized agriculture in South Africa. It is comprehensively 
indexed and forms a valuable record of the agricultural progress of 
South Africa, besides being suitable as a textbook of agri(‘ul1ure. 

(2) Farming in South Africa is published monthly for the 
purpose of acquainting the farming coiiimunity (particularly those 
who do not read the (piarterly Journal) with the results of the 
Department’s experiments, etc., and other information it requires to 
make known. It includes practical advice on the various problems 
that face the farmer in vSouth Africa and. among other features, 
contains summarized versions of the articles published in the 
quarterly Journal, It is the Department’s chief means of keeping 
in close touch with farmers generally. 

(d) Science Bulletins : It h necessary to publish from time to 
time special papers that are too scientific' and lengthy for inclusion 
in the quarterly Journal. These are numbered consecutively and 
comprise the series of publications known as “ Science Bxilletins.’^ 
Whenever such a bulletin is issued it is reviewed in the quarterly 
and monthly Journals, so that the public is duly advised of these 
special publications. 

(4) Other Bulletins ; There is occasion also to publish special 
articles and reports that are more or less non-technical but too 
lengthy for inclusion in the quarterly Journal. Like the Science 
Bulletins/^ these are numbered consecutively and are reviewed in 
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the two JotmtaJs, They are named “ Bulletins ” (in contra- 
distinction to “ Science Bulletins '’) and form a separate series of 
departmental publications. 

(5) Reprints: Tlie Department receives a j^reat many applica- 
tions for printed matter dealing’ with various agricultural subje(‘ts, 
and to meet this demand large numbers of bulletins (some at a 
small charge and others gratis) are distributed. A list of these 
bulletins is supplied, free of charge, to applicants. This list contains 
certain of the scien(‘e and other bulletins mentioned in (8) and (4) 
above, but mainly comprises “ Repidnts,’’ that is, aiticles published 
in the two Journals and reprinted in pamphlet form. Many 
farmers requiie these pamphlet.s for easy reference, though it will 
be seen that regular readers of tlu‘ Journals are kept x)osted with the 
full range of publications of the Department and of the advice 
it offers on all matters falling under its purview. 

(G) Weehly Advice Ijcaflels: Every \\e(*k a leaflet is published 
giving plain, })racti(^al, and seasonal advi(‘e on various agricultural 
subjects. These leaflets are sent to all officeis cd' the De])artment 
who come in toucdi with fajintu’s, and are used for word-(d‘-mout h 
instruction to those farmers who are not sutliciejHly interested in 
the Dex)artinent’s publications to obtain or read tlunn. They have 
a wide distribution, including the Press, all jiost offices, and 
iuagistrate offices, farmers’ associations, and all scliool teacliers in 
ruial areas. They are published also in the monthly Journal^ and 
l)y this means are availalde to every farmer in the I'nion who wishes 
lo have them. 

7. ('raps and Markets: This bulletin is publislnal monthly and 
gives tlie latest intorniution on tin' (‘roj> position, ruling mark(‘1 
prices, and marketing intelligence generally, both in the T nirui and 
oversea countries. It is compiled by tiie Division of Economics, 
Markets, and (k)-ox)eration, and is sent gratis to all the Departiiient ’s 
crop correspondents, the Piess, ami otheis inter<*sted. 

(8) Special Press Service: Reports and othei* intimations which 
require early publication and ar*^ of ])ubli(* interest are sent direct 
to the whole Press of South Africa, wlieth(*r daily or otherwise, and 
including all papers devoted to agriculture. This matter is issued 
as soon as to hand, and is a branch of publicity that it is intendefl 
to expand as time goes on. 

(9) Farmers Handho(d< : It is proposed to i)ublish a farmer’s 
handbook that will be a handy book of reference on the farm. The 
proposal has still to be given effect to, and it cannot be stated yet 
when the book is likely to be available. 

DiViSlONAJ. Priil.l CATIONS. 

In addition to those mentioned above, certain special publica- 
tions of a highly technical natui‘e are issued under the direct super- 
vision of the Department^s Divisions referred to below', as follow s : 

(1) Division of Veterinary Education and Researah : This 
Division publishes its owm scientific reports. The last report to be 
issued w^as the Ninth and Tenth (distributed in July, 1924), while 
the Eleventh and Tw^elfth Report is due to be i)ublished at an early 
date. The report has a special distribution list, and a limited number 
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of copies are also for sale. All ad ides in llie last-iuentioned report 
of direct interest to ihe fanner have been refei red to in the Depart- 
ment Journal , 

(2) Division of IJoiaittf: This ])ivision is responsible for the 
publication of ‘‘ Dothalia ” and the ‘‘Memoirs of the Dotanical 
Survey of the Union of South Africa," both edited by Dr. 1. Jl. 
Pole Evans, C.M.ix., the ('hief of the Division of Dotany and 
Director of the Jlotani(*al vSurvey. 

(a) “ Dothalia ’’ is intended piiinarily as the medium for die 
publication of pa pels and mouo«Taphs based on the Jiiaterial in the 
[Rational Herbarium, presenting new tacts and items of general 
interest. Further parliculaTs regarding the ])iibHcation may be 
found in the Department's Joutnal of July, lf)21. 

Uie fiist number of “ Jlothalia " was jiublished in January, 1921. 
Since then four parts have appeared winch form tlie first volume. 
J'he aJ'ti(‘les jiublislied deal mainly witli laxonomic woik which has 
been undertaken as the lesult ol re]>eated iiujuiries from othm* 
(Tovernment Depaitments for <‘orrect infoiniat ion as to tht‘ sptMufic 
identity and distribution oi parti^uilar plants. 

The papers which ajijieai in the first volume are: — Py Dt . E. M, 
Doidtfe: (1) South Afi*i(‘an As^•omy(‘ete^ (Parts 1-1 II). Py Df . K. t\ 
l^hilJijfs: (2) A fungus of Economic Imjiortama^ on the Avocado; 
(^f) vSpecies of KUphanionhi::a in the Soutli African Herbaria; 
(4) The genus Dersinna\ (o) A revision of the genU'i Seshatiui (with 
J. Hutchinson); ((J) J4ie Natal species of Sajundarcav \ (7) The Thorn 
Peaj's; (8) J'h<‘ genus (ddtna; (9) The genus (dima (with Miss J. 
Hofmeyr); (10) The genus (\ijvlopia (with Miss J. Hotmeyi). Py 
.S. J/, Stent: (11) South African (Iramineae, ({f) A new gemus and 
seven new speci(*s, (tj) (jriass(‘'- of the J'ransvaal as rejiresimted in the 
National IJerbarium. P\ E. (E Baler, E.L.S. : (12) Pe\ision of South 
African Sjiecies of Bli i/nrlt(r^ia, By A\ E. Brotrn, AJ..S, : (l.‘l) The 
genera .1/ec and Me^ieinhrianthenunn . 

(/;) Bofanietd Surretj Memoir^: These memoiis deal with ev(*ry 
aspect of botanical science' that will assist in e\lendinu‘ oui* knowleelge 
of the natural vegetation of South Africa. The' objee'ts of the su!\(*y 
are outlined in the De'partment’s Joiunal of May, 1920. Its 
establishment is one of the direct sciectifii* results ot the Union of 
South Africa. 

The coat J'ihutors to the “ Memoirs " up to the pi(*sen1 have been 
chiefly meinbejs of the Botanical vSurvey Uommittee, whih‘ the staff 
of the National Heibarium, Jbetoria— the central herbaiium foi' the 
survey — undertakes the namijig and recordijig of specimens, e.g. as in 
the case of the cojit ributions of Mr. (laliiin and Messis. Aitken and 
Gale. 

Up to the pres(*nt, six memoirs have been published and four are 
in press, the subjects dealt with l;eing as follows: — No. 1, by J)i\ S, 
Schonland, Phanerogamic Flora of the Divisions of Xdtenhage and 
Port Elizabeth; No. 2, by B. J). Aitken, B.Sc., and (j, IF. Gale, 
B-Sc., Potanical Survey of Natal and Zululand; No. 3, by Dr. S. 
ScJionland, South African (\yperaceae; No. 4, b,y various rontrihuiors, 
Guide to Potani(*al Survey Work; No. o, by Jh. J. IE. Beirs, 
Ilesearches on the Vegetation of Natal, Series 1; No. G, by Dr. E. J/, 
Doidge, A Preliminary (bieck liist of Plant Diseases occurring in 
South Africa; No. 7, by E. E. Gal pi F.L.S., Native Timber Trees 



Public ATioNs ok tiik ])j:PAtn’AJExNT. 




of the Springbok Mats; Xo. 8, by JJr, J . W, Hew^, ResearcbeH on ihe 
Vegetation of Xatal, Series 2; No. 9, by Di. E. V. Phillips, 
Poisonous Plants of South Africa; No. 10, by Dr. E. P. Phillips, 
Genera of South Afri(*an Phanerogams. 

(3) Division of Entoiuoloqp : The publicatioii of ihe series of 
Entoinology Memoirs under the auspices of the Division of 
Entonicjlogy meets a defijiite need, li is ilie South African medium 
for publishing entomological contributions to knowledge of a 
scientific or tecdinical natuie by the glowing body of entomologists 
in the sei'vice of the (iovernmenl. I1ie j.iemoirs form a carefully 
prcjsented record of in\estigations or research on entomological 
subj€H‘ts by jicrsons in (or closely associated with) the Department 
of Agriculture. Three mcnnoiis have alieady been ])ublished, and 
a fouitli is now in course^ ot publication, viz.: — No. 1: Dy (laude 
Fuller, Tsetse in the Transvaal and Surrounding Territories. No. 2: 
by //. L. Muuro, P.Sr., Fruit-fiies of Wild Olives; by IP- F- IP. 
Pelt If, South African Psyllids, Orcdiard Sjiray Experiments; by 
Claude Fuller, The Thorax and Abdomen of Wing(‘d Termites : White 
Ant Experiments. No. 3; Dy Di . L. IP Pipleij, Expeuiments with 
Cutworm ICiits: Success vvilli Sodium Fluoride; by TP. E. Tucker, 
M.A., 33ie Dla(‘l\ Sand Mite — Penthalcns De'iirurfo) N. Sp. ; b\ 
n. K. Muino, B.Sc., Diological Notes on South African Ti*y]Kin(u‘dae 
(Fruit-fiies) 1. No. 4: Dy Dr. T. J. Xaude, (hcadellidae ot South 
Afri(*a. 

How lO ObTMN ])FP\iriMKN'l \t. Pi HLK’ VI IONS. 

Poth the quartculy and montlily Journals [reterjed to in (1) 
and (2) above] are published in English and Afiikaans and are 
obtainable from the Goveimment Printer, Pretoria, and railway book- 
staPs. The annual subscription for each is os. per annum within 
the* UiiHui and South-West Atric'a (otlimwise (is.) post frec‘, payable in 
advance. 

The various bulletins and leprints | referred to in (3), (4), and (o) 
above] an‘ obtainable trom the Editor, Jounml of ihe Dt’ pai i nieni 
of Aijncul i are, Pretoria, who, on a])pli(‘ation to him, will tuini^h, 
free of cliarge, a list of such as art* available for distribution. Some 
of these publicatiniis are issued free of charge, and the otheis at a 
small chai'ge, [)re[)aid, as will be indicatt*d on tlu* list referred to. 

Tlie Weekly Advice Leaflet has a special tlistribut ion, but is 
also available to every individual through Farnumj in South Africa. 
in which it is published ev<*rv month. 

Application for tin* “ Pro]) and Maiket should be made direct 
to the (3uef, Division of Economics, Markets and Po'()]>eration, 
Department of Agriculture, Pretoria. 

The Deports of the Director of Veterinary Education and 
Desearch are obtainable from the Government Priiiler, Pretoria, at 
a charge of about IDs. per volume. 

The “ Bothalia and Botaniiuil Survey Memoirs are supplied 
by the Chief of the Division of Botany, and by the Government 
Printer, Pretoria. The price of the former (volume 1) is 7s. (Id. per 
copy, and that of the various memoirs ranges from Is. Dd. to 20s. per 
copy. 

The Entomological Memoirs are stocked by the Chief, Division 
of Entomology, and the Government Printer, Pretoria, from whom 
they may be obtained at 2s. Dd. per copy. 
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WEEDS OP SOUTH AFBICA. 


By K. A. Lansdell, Botanical Assistant, Division of Botany, 

I^retoria. 


XVIII. 


[Like other countries, South Africa is awaking to the importance of 
suppressing its noxious weeds, which, owing to the alarming rapicfity of their 
spread in recent years, are becoming increasingly dangerous to our pasturage, 
wool, and other agricultural pursuits. While much has been done in the 
past to place the farmer in a position to recognize and cope with the danger, 
the problem grows in seriousness, and the time has arrived when all informa- 
tion regarding the noxious w^eeds found in the Union should bo gathered into 
one publication for the use of the farmer, the student, and the general public. 
This work has mnv been undertaken by the Division of Botany, the opening 
contribution, continued hereunder, appearing in our April, 1921, number. The 
publication, which includes an illustrated glossary on tne morphology of weeds, 
is the first of its kind in South Africa, and wdll continut^ to appear in serial 
form in the Journal, Thereafter, the series will be reprinted in bulletin form, 
with the addition of a coloured plate illustrating each we<*d dealt with. — 
Editor.] 

Weed No. 13. 


THE BLESSED THLSIT.E {( AJWEXJA TJENEDJCTUS L.). 
( )rder Co m poisi iae , 


The ‘^Blessed Thistle/’ botanically known as Carbenia bened^ctuslu.^ 
is a native of Asia and the Mediterranean Region. In South Africa 
this weed has so far only been recorded in the Pretoria District, Trans- 
vaal. It is found mostly in pasture lands, roadsides, and waste places^ 
and is reported to be very troublesome in lucerne fields. The seed ** 
or achene is oblong, ridged, with a scar at the base, blackish in colour; 
the apex is tipped with a pappus which is in two rows — the inner row 
of short fine white hairs, the outer row of stiff cream-colour bristles, 
«bout twice as long as the inner row. (Plate I.) 

The seeds ” may be disseminated in various ways, e.g. ; — 

(1) As the plants grow in cultivated lands the seeds ” may be 
harvested with the crop and be present as an impurity, 

(2) At the apex of the seeds ” are attached numerous hairs 
which enables them to be blown about by the wind. (Plate 

I.) 

(3) They are carried down stream by flood-waters and deposited 
on the banks of rivers, where they germinate and form new 
infected areas. 
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The following results show the germinating capacity of the 
seeds” : — 


No. of Seeds 

Date Planted. ! 

Date Radicle 

j Date ('Otyledon j 

Germinating 

Planted. 

Appeared. 

1 Appealed. j 

Capacity. 

100 

2Ut July, 1921 

1 7th August, 1921 1 11th August, 1921 

82 per etiit. 


I 


The “ seeds” were phued m sawdust on the 21st July, 1921, in 
the green-house. The radicle began to appear seventeen days after 
planting (Plate If, Fig. 11) and the cotyledons twenty-one days after 



Flail I 


[Photo by 11 Kuiff 

Achencs of the Blessed Thistle {Parhemu hmethetu^i). 


planting* (Plate II, Fig. 4) TLe cotyledons aie green in colour, about 
^ inch long, sspatliulate, sinoolh (Plate II, Fig 4); the plumule 
appeared one day later, and the first leaves were produced toui days 
later. The latter was oblong, spiny, with a rough surface (Plate II, 
Fig. 5). These seedlings were planted out and grew rapidly The 
more advanced plants piodueed flowers during September, and set seed 
in December to January. 

The plant is an annual, and grows to a height of lb to 30 im*hes. 
At first th« root is crowned i;^ith a large rossette of leaves, which vary 
from 1 to 6 inches in length : these are grey-gteen in colour, irregu- 
larly toothed alono* the margin, and with the oldest leaves of the 
rosette lobed. From this rosette of leaves the main-stem arises and 
is stout, erect, much branched, softly woolly, light green in colour, 
striate, the striations being a light reddish colour. The stem leaves 
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l‘LATK II. 


Fig. 1, -Arhene. Fig. 2. — Germination. Fig. 3.— Germination. 

Fig. 4.— Seedling J 7 dayfl old. Fig. 6.— Seedling 2-3 weeks old. 

(All enlarged.) 

(^Carbenia hent^dhtt/x,') 
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Plate III. 


Fig. l.~ Head (natural si Tse). Fig. 2. — Longitudinal section of head 
showing receptacle Luios. 

Fig. 3. — Outer scale (enlarged). 

Fig. 4.— Inner scale „ 

Fig. r>. — Fertile floret „ 

Fig. (}.— Sterile floret „ 

(^Carhenia henedictmt.) 
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are alternate, bright gT?eu in colour on both surfaces, 3 to 6 inches 
long, lance-shaped in outline, but deeply cut and lobed, with the 
margins toothed and spiny, thin in texture, net-veined, with a 
prominent mid-rib on tlie underside; the lower leaves narrowing to 
margined petioles; the upper leaves are sessile and clasp the stem. 
As the leaves mature th'^y become hard and pungent. 

The flower heads are large and solitary at the ends of the branches 
and closely surrounded by the upper leaves. (Plate IV.) The in- 
volucre is ovoid, with imbricated bracts in several rows; the outer 
bracts are ovate and leathery, spine-tipped; the inner bracts la-nce- 
shapedand tipped with long pinnately branched reddish-yellow spines, 
longer than those of the outer row (Plate III, Figs 3 and 4). 

The “ flowers are deep yellow in colour; the florets all tubular; 
the marginal florets in one row and sterile; the central florets perfect 
and fertile. The receptacle is covered with long white silky hairs. 
(Plate 111, Figs. 1, 2, 5, and G.) 

PJrndicaUoji . — Preveni seed prt)duction. Cultivation of the ground 
at once destroys these jilants. 

The “ lllessed Thistle ’’ is not a proclaimed weed in South Africa 
(at date of publication). 

Summary of information for use in the recognition of the weed, 
<]issemination, and eradi<*ation : — 


Vernacular name 
Scientific name 
Duration 
Flovverbead 
Leaf... 

Seed 

Habitat 

Dissemination 

Eradication 


The Blessed Thistle. 

Carhenia Benodictun^ L. 

Annual. 

Thistle-like. Yellow in colour. 

Spiny, ridged, net-veined. 

I^arge, Idack, with stiff bristles. 
Roadsides, ])a8ture lands, water-course?. 
Wind, fodder, flood-waters. 

Never allow the plant to set seed. 


CITRUS CANKER ERADICATION. 


INSPECTION WORK, JANUARY, 1926. 


Farms Inspected — 

liustenburg Visiricf (Ilex Fiver Ward ), — Buffeispoort No. 66H. Grootfontein 
No. 606, Elandskraal No. 321, Bokfontein No. 647. Kafferskraal No. 
915, Roodekopjes No. 171, Elands Drift No. 284, Buffelshoek No. tlOO, 
Droogfontein. 

Pretoria District (Crocodile Fiver Want ). — De Kroon No. 420, Greylings- 
post No. Ill, Wildebeesthoek No. 120. 

Pretoria District (Aapies Fiver jrardf). — Klipdrift No. 8. 

Fresh Infections found the foUoiving farms previmtshj reiHirfed infected — 

Government Experimental Orchard, Buffelspoort No. 668, District Riistcn- 
burg, 4. 

Fresh Outbreaks. — Nil. 

Total Number of Nursery Stock Inspected, — 5,500. 

Total Number of Trees Inspected. — 8,285. 

Total Number of Trees found Infected. — 4. 

Total Number of Inspectors Engaged. — 14. 

8 



220 JomiNAL OF THE Depaktment ok AGBiruLTFRE. — Mar., 192(). 


PAPERS EMPLOYED FOR WRAPPING FRUIT/ 

By Francois J. de Yilliers, B.A., M.Sc., Ph.D., Besearcli 
Physiologist in Hoi^tieuliure, Elsenburg School of Agriculture. 


In exiiuiiniiig boxes of fruit packed for export the writer has noticed 
that very poor papeivs, or papers that may have a deleterious effe(*t 
on the fruit, are frequently employed by exporters. The 
indiscriminate use of widely varying types of ])ape]' is in most cases 
clue to the fact that the clioic'e of ])aper is purely arbitrary, or is 
that of the most convincing fruit ag<^nt. 

Utifortunately, fruit wrappers have as yet received practically 
no scientific investigation, and hence no standardization of su(*h 
material exists at the present time. It was thought, tlierefore, that 
by giving this matter careful attention, and by determining what 
are the iniTtiary facitors which contribute towards a first-class 
wrapping paper, the fruit-grower would be supplied with some 
simple criteria for choosing his wrapping material in the future, and, 
further, he would be in a position to demand from the paper manu- 
facturer a fruit wrapper which adequately conforms to his particular 
requirements. 

Micro-(;hemica1 tests have shown that the fruit wrappers aie 
generally composed of cellulose fibres; further, that these fibres 
are characteristic of spruce wood and have an avoi’age measurement 
ot 1.5 millimetoi’s. Tlie original fibi'es, howevm*, undergo varying 
types of treatment, with tlie result that widely different papers are 
produced. 

A good fruit wrapper should be thin, vstrong, porous, readily 
pliable, and resistant to deteriorating agencies. Fortunately there 
are several samples of paper on the market to-day which n»eet all 
the requirements ot such an ideal paper. 

Ft is entirely unnecessary to utilize a heavy, strong paper. In 
fact sucli papers are generally stiff, and spe(*ial effort has to be imnie 
by the packer to do his job, while the extra force applied in the 
process of wrapping often causes injury to the fruit, especially whe«‘e 
Mich products as grapes are being treated. 

In general the tensile strength was in most cases found to be 
satisfactory. Several paper samples measuring 2 by 5 inches — aiid 
often only one ten-thousandth inch in thickness — required a pull *’ 
of 7 to 8 pounds to cause rupture. This value adequately meets the 
strain to which fruit wrappers are generally subjected in the process 
of packing. T hi fortunately, papers having lower strength values 
are s+ill being used by many growers. 

Papers stored for a time in a very dry atmosphere have a 
tendency to become brittle, whereas if there is again an excess of 
moisture in the air, the (jellulose fibres absorb moisture, and the 

* A biiet wumitiary of u paper by Dr. De VillierH, entitled I'bysioal and Cbemital 
Analyses of Pa})ers employed for Fruit Wrapping,” now in the hands of the printer for 
publication in due course as Science Bulletin No. 47.— Editor. 
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tensile sli*en^?tli of the paper becoincs markedly lowered in conse- 
quence. It is, therefore, advisable not to have too much of a surplus 
of fruit wrappers on hand, unless adequate storage facilities are 
available. 

In the original treatise special emphasis was laid on the fact 
that, if either moisture, carbon dioxide, or the esters exhaled by (he 
fruit are allowed to accumulate around il, deterioration of some kind 
or othei' — growth of rot organisms, abnormal metabolism, etc. — is 
t-ure to follow. It thei’efore be(*omes absolutely essential to use a 
highly porous paper which will allow the rapid passage of the above- 
named products. Even porous papers will retard normal transpira- 
tion — the loss of moisture from the fruit — to the extent of 50 per 
cent. 

In our investigations we came across some highly non-porous 
papers. Jn fa(*t in some cases no passage of air whatsoever could be 
made to take place through tlie paper, not even undej- pressure. 
Such impermeable x>apers should be strictly avoided. 

Deterioration of fruit wrai)pers, especially (hose (‘omposed of 
inferior fibres and (‘ontaining impurities, have been found to take 
place as the result of exposing tliem to sunlight, desiccated (drying) 
or highly moist atmospheres, and high tempeiatures. Since those 
papers used for wrapfiing fruit do not as a rule contain gelatines or 
starch, substances commonly used as sizing maierials, they have not 
been foiuid to favour or support the growth of ordinary fungi. 

(1 leased papers are sometimes recommended for wrapping 
fruit whidi develop scald and other skin diseases in cold storage. 
These xiapers contain a specific absorbent for the esters exhaled by 
(he fruit thus treated. The accumulation of these esters are said 
to cause the physiological breakdown of the epidermal (skin) and 
subcpidermal (‘ell layers. In connexion with the use of different 
greased pajiers further research is necessary before definite recom- 
mendations can be made. 

Einally, it is suggested that when the farmer is in doubt as 
regards the suitability of any xuirti(‘ular paper fur wraxjping fruit, 
he should send a samjde to the l)ej)art mentis Division of Horticulture 
foi examination. 


Nurseries in Quarantine at the 1st February, 1926. 


Name. 

! 

Address. 

Cause of 
Quarantine. 

Extent of Quarantine. 

Distributors Co., Craig- 
hall Nursery 

Craighall, Johan- 
nesburg 

Cl own-gall 

Deciduous, all. 

D. J. Conradie & Bros, 

Roljortson, C.P, ... 

Red Scale 

Citrus, all. 

A. S. Strydom & Co. ... 

Krakeel River ... 

Woolly Aphis ... 

Deciduous, part. 

G. J. Labuschagne ... 

Groot Marico 

Red Scale 

Citius, all. 

Distributors Co., Johan- 
nesbuig 

Craighall, Johan- 
nesburg 

Pernicious Scale... 

Deciduous, part. 

C. A. Geerdts 

r.ydenburg 

Pernicious Scale . . . 

Deciduous, all. 

Chas. Ayres 

Rcmiebtjsch, C.P. 

Red Scale 

Ornamentals, part. 

C. Stuber 

Mowbray, C.P. ... 

Circular Purple 
Scale 

Palms, all. 

Flynn, W. 

Somerset W’est ... 

\VtK)lly Aphis ... j 

Apples, all. 


8a 
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PRINCIPAL AGRICULTURAL ACTS OP THE UNION- 

VIII. 

Fertilizers, Farm Foods, Seeds, and Pest Remedies Act, 

No. 21 of 1917. 

The purpose of the Act is to regulate the sale of fertilizers, farm 
foods, seeds, and pest remedies, so as to protect iiiiending purchasers 
from buying inferior or unsuitable articles. 

DeJinitIfjvs. — ** Fertilizer means any substance containing 
nitrogen, phosphoric oxide, potash, or lime for the purpose of 
feitilizing the soil; farmyard or stable manure, kraal manure, kraal 
manure ash, town refuse, or night soil are not concerned. 

“ Farm foods ’’ are all artificially prepared feeding stuffs, 
whether mixtures or otherwise, intended for feediiig domestic animals 
and live stock; also sterilized bone-meal and all condimental stock 
foods claimed to possess nutritive as well as medi(‘inal properties; 
dog biscuits and dog food, or poultry food or hays and straw^s, or 
whole seeds of grains, which are not mixed with other substances, 
are not concerned. 

“ Seeds ’’ means such seeds as may be declared by noti(*e in the 
Gazette, 

“ Pest remedy is a substan(*e for the prevention or destruction 
of any noxious plant or insect or any parasitic pest of plants or 
animals. 

Protection of Pn^ehaserfi. — No person shall supply any fertilizer, 
farm food, seed, or pest remedy which is not of the nature, composi- 
tion, or (juaJity as d€s<*ribed when sold to the purchaser. 

Guaiantee, — The seller of any fertilizer (in quantities of more 
than 100 lb. in w^eight) must give the buyer at the time of delivery 
an invoice showing the qxiantity sold, the registered name or brand, 
and the chemical constituents (nitrogen, phosphoric oxide, potash, 
lime, as the case may he). This statement will be a guarantee that 
the article is as described. 

An invoice of the same nature must likewise be furnished in the 
sale of any farm food. Registration is not necessary, how^ever, and 
the procedure is simpler generally in respect of unmixed meals, 
brewers’ grains, malts, sprouts; also wheat, rye, maize, and bu(‘k- 
w’heat brans, or middlings, etc., as des(‘ribed in Section 11 of the 
Act. 

Labelling of Seeeh.—^o one may sell any seeds which are not 
accompanied by a label giving the name of the seeds, and this label 
wull be a guarantee that the seeds are not below the standard of 
purity and germinating capacity prescribed by regulation. Seeds 
below’ this germinating capacity, how^ever, may be sold provided the 
label shows the guaranteed germinating capacity thereof. 

Sterilization of Bones, — All bones manufactured into fei’tilizers 
must firet be completely sterilized. 
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hupertion ai Poila, — Fertilizers, etc., imported may be detained 
at any port for purposes of analysis or examination. If deemed 
necessaiy, samples thereof may be taken, and if not meeting; the 
requirements of the Act the goodvS may be disposed of as the Depart- 
ment of Aj^riculture may direct, or, at ihe option of the importer, be 
re-exported. 

Locally Grown Seed , — The Act does not apply to the sale of 
seed ^rown and sold and delivered by any bona fide farmer on Ins 
own premises for seeding* ])y the purchaser, but the farmer will not 
be exempt from prosecution if he sells killed or dyed seeds. The 
Act applies, however, if the purchaser obtains from the farmer at 
the time of sale a certificate that the seed is supplied subject to the 
provisions of the Act. 

Analysis . — The (lovernor-CTeneral may appoint officers as 
anal.vsts and seed testers under the Act. The Department of Agri- 
<ultuie mav empower any officer in the Public Service to enter 
premises where fertilizers, farm foods, seeds, or pest remedies are 
kept for sale, who may purchase samples of such fertilizers, etc. 
The sample must be taken in the presen(‘e of the seller and a credible 
witness, and there divided into three parts, each of which must be 
sealed and marked. One i)art will be taken for analysis or testing, 
one kept by the seller (who will be notified of the purpose thereof), 
and Mie third kept by the officer for future comparison. The one 
part will be analysed or tested by the duly appointed analyst or seed 
tester, and the result thereof will be stated in a certificate. If the 
owner refuses to sell a sample, such sample may be taken and then 
be subject to the same pro(‘edure as one purchased. 

In any proceedings arising out of the Act the certificate respect- 
ing the above-mentioned analysis or testing will be sufficient evidence 
of the tacts stated in the certificate, unlevss the accused requires that 
the analyst or seed tester be called as a witness and that the parts of 
the sample retained lespectively by the analyst or seed tester and 
the purchaser be produced; otherwise the accused is entitled to put 
inter] ogatories to the analyst or seed tester, which, with the answers 
thereto, will be accepted as evidence. 

Prosecutions . — Prosecutions must be instituted within six 
months of the contiavention, and the Act lays down certain other 
lequirements regaiding the furnishing of the analyst’s or tester’s 
certificate. In any prosecution it is not nccessaiy to p]*ove an intent 
lo defraud. Special defences are also set out in the Act, such as 
sam])les on which prosecution is instituted not being in accord with 
an average of a numbei* of samples of the same brand, goods sold in 
saiyie state as received under a registered guarantee frojn the manu- 
facturer, etc. 

l<^orging a certificate or brand (i.e. the impression of any letter, 
number, geometrical figure, mark, sign, or character oi* combination 
thereof, upon any bag, barrel, package, or parcel, containing any 
particular kind of fertilizer, farm food, seeds, or pest remedy) is an 
offence. Wilfully applying any certificate to goods to which such 
certificate does not apply is also an offence, as well as giving a 
wan ant or invoice or label in writing to any purchaser which falsely 
describes the article sold. 

Special provision is made for penalties, costs, etc., arising out of 
specific irregularities mentioned in the Act. 
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Publication of Returns . — A return will be published each year 
in the (fa^ette showing the names of the manufacturers, importers, 
and dealers in fertili^jers, farm foods, and pest remedies which have 
been registered under the Act. The return will show also the brand 
and the chemical constituents in each instance. 

Regulations . — The Goveinor-General may make regulations 
generally for the better carrying out of the objects and purposes of 
the Act, and specially in respec^t of the marking, labelling, or brand- 
ing of goods; registration, certificates of registration, etc.; the 
furnishing of guarantees; the limits of deficiency of necessary 
ingredients; the manipulation of fertilizers, etc,; the importation of 
fertilizers, etc., liable to (convey contagion or containing injurious 
substances; the prevention of the sale of killed or dyed seeds; the 
analysis of fertilizers, etc., and the procedure and fees in connexion 
therewith; and the procedure to be adopted in the taking of samples 
on importation. 

The regulalions may prescribe penalties for any contravention 
thereof or defaxilt in complying therewith, but no such penalty may 
exceed ten pounds. 

Present Hegulations. 

The following Government Notices have been issued under the 
Act, and coniain regulations that are at present operating: — 

1. No. 486 dated 25th March, 1919. 

These regulations provide for registration, brands, sale of 
fertilizers and farm foods, taking of samples and analysis, certificates, 
constituents, etc. They (and also the chief features of the A<‘t) are 
explained in detail in an article in the Journal of April, 1920, to 
uhich reference should be made. 

Sections 16 and 21 of these regulations, however, were repealed 
and substituted by new sections issued under Governmeiit Notice No. 
1968 of the 20th November, 1924, in respect of the sterilization of 
bone-meal and products derived from animal carcasses. 

2. No. 507 dated 27th March, 1922. 

These regulations control the sale of pest remedies (other than 
registered stock dips), and set out, among other provisions, the 
manner of labelling containers and the required composition of 
specific ingredients. 

3. No. 1375 of the 15th August, 1923. 

These regulations concern the sale of stock dips, and are 
published, together with full explanatory details, in the Journal for 
March, 1925. 

(Note. — Government Notice No. 215 of (ith February, 1924, 
issued under the Diseases of Stock Act, 1911, provides for the colour 
to be given to arsenite of soda and all stock (lips containing arsenic.) 

4. No. 2130 dated 23rd December, 1924. 

These regulations govern the registration, labelling of 
receptacles, and sale generally of stock remedies, i.e. any pest remedy 
sold or intended or offered for sale for internal administration in 
the destruction of parasites or prevention of parasitic infection of 
animals or in the cure or prevention of disease of animals. 
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THE CARNATION WORM. 


By Bavh) Gunn, Division of Entomology, Port Elizabeth. 


Eor some time past the mischief done to carnations in gardens and 
carnation fields by the caterpillars of Epichorista ionephela has been 
the subject of observation by the various branches of the Division 
of Entomology. Severe damage has been reported from time to iiiiut 
in the Transvaal, and the records of the branch at Capetown state 
tliat at Rosebank, recently, a large percentage of potential cuttings 
were rendered valueless and many young plants ruined. There is 
also some evidence to show that the pest was mi^('hievous in Natal 
ten years ago. 

Eor five years past the insect has been a subject of complaint in 
the eastern Cape J^rovince, notably at Port Elizabeth, Uitenhage, 
and Sundays lliver Valley. In November, 1924, fully 75 per cent, 
of the shoots tonning in the carnation beds a local florist's 
establishment were found infested, and advantage was taken of this 
opportunity to note the habits of the insect and formulate control 
jn ensures. 


LiFE-HJsroRY anh ITabits (Cape). 

The life-liistory is briefly as follows: The eggs aie laid together 
in numbers, both on the under and upper surfaces of leaves, and so 
arranged that they overlap like the scales of a fish. When first 
deposited the eggs aie yel!(»wish-greeu : but later the green hue dis- 
apjieais — within two days before hatching — and the dark-coloured 
head of the larva becomes visible. The incubation period is from nine 
to twelve days. 

When the larva emerges it is exceedingly active, and feeds upon 
the upi)er surface of leaves; but within three days it begins to burrow 
into a shoot. In many young plants the larvae have ])een seen to 
burrow through the nodes of the stem, but this is the exception, 

Upwhorhta Mcyr., has come to be roi»‘arHccl as a South African species, but 

it is interestiDju^ to note that the late Dr. L. Perinfyney seems to have always held the idea 
that it was introduced from abroad. 

Professor A. J. T, Jaiiso g^ives the Known distribution of the species as follow's : — 

Tranarnttl: Pretoria District, Kacnertsburg. UronkhoiNtspruit, Barberton, Wnterval 
Onder, Pilgrims Rest, 

Natal \ Colenso, New Hanover, Karkloof, Giants Castle. Rictvlei, Shafton Grange, 
Sarnia. 

ZnlkdanA: Eshowe. 

Cape Province: Capetown, Elsenbnrg, I*ort Elizabeth, ITitetibage, Sundays River 
Valley. 

I’he species was first des<;ribed by Meyrick (Annals, South African Museum, VoL 5, 
p. 350, ltH)9)a8 Proselana ionephela, and in the same year transferred by him to Epiekorinta, 
Meyriek’s original note on this insect is not without interest. It reads: This is a very 
interesting occurrence, the genus Proselana l)oing hitherto known only from Australia atul 
New Zealand, especially the latter ; to some of the New Zealand species the present oqo is 
very similar.” 
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not the general rule. They also have a habit of binding several 
leaves together with silken threads and so affording themselves 
protection from the heat of the sun and enemies. In badly infested 

f -ardens so many shoots and buds may be injured that no flowers 
orni. 

The length of the larval stage varies with climatic conditions. 
In hof weather it may be completed within twenty-four days, 
whereas in cold weather it may be extended over forty days. When 
mature, the larva spins a cocoon, either at the top of its burrow in 
a stem or between leaves it has drawn togeiher. 



[Photo hy />. Ounn. 

Carnation buds injured by cnterpillarn of Ppirhonafn lotiephola. 


Control Measures. 

It is fully realized that when this insect becomes active toward 
the beginning of September or a little later, control measures should 
then be begun; but in the experimental control work at Port Eliza- 
beth a beginning was not made until December, after a large number 
of plants had been injured. 

The two insecticides used during the summer months were : {a) 
arsenate of lead powder, 1^ pound to 40 gallons of water; and {b) 
tobacco extract, containing from 6 to 8 per cent, nicotine, at the 
strength of 1 gallon or 1 measure to GO gallons or measures of water 
(with the addition of a pound of good yellow soap to every 20 gallons 
of spraying solution to make the mixture spread better.) Plants were 
sprayed with these two insecticides once each week. In the case 
of the arsenate of lead powder spray, the larvae were destroyed when 
they began to eat the leaves after emerging from the eggs, whilst 
the tobacco extract killed the larvae by contact, whenever it touched 
them. 





The Carnation Worm. 


227 


It was found essential that both should be applied to the plants 
as a tine mist to obtain good results. An unsprayed plot was used as a 
check for coini)arati\e data, and after four months’ experimental work, 
it w^as found that these twm sprays had reduced the number of larvae 
on the plants to such an extent that their destructive W'ork was 
rendered negligible. 

IJusting the infested plants v/ith a iiiixiure of paris green and 
lime was also undertaken, but on account of windy weather no definite 
results were obtained. 

The above recommendations should not be regarded as final, as 
it is possible that after further experimental work has been under- 
taken, more effective means of control may be devised. 



[ Photo hy D, OutuL 

Egg clusters of hjnchorista iimephela upon the 
upper surfaces of carnation leaves. 
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MAIZE SHOW STANDARDS AND THEIR 
RELATION TO YIELD.^ 


By A. R. Saunders, M.Sc. Agric., Plant Breeder, School of 
Agriculture, Potclief strooin . 


The question of show standards for maize is not an easy one to 
consider and the soliition to many of the problems conned ed with 
it must be left to lime and to {he beneficence of Nature. Some will 
doubtless think that the views expressed in this paper are rather loo 
radical and revolutionary; but they are given in the best interesu*^ 
of South African maize growers, and are the only ones that 
I am at liberty to exjuess if I wish to have any regard to the scientific 
trutli as far as we know it. 

I am one of those who believe that our maize shows hav<', In 
various ways, rendered a high quality of service to the community. 
The educational value of agricultural shows in general is a matter 
of common knowdedge and belief, aiid it seems reasonable to contend 
that our maize show’s have been a valuable means of e\tending 
information as to superior varieties and of fostering interest in better 
methods of agricultural practice as regards maize producHon. The 
shows have also served to encourage some methods of selection and 
to advertise sehuded seed through wdiich the general uniformity 
of pie crop and the })urity of varieties wdtli certain marked charac- 
teristics have been maintained. 

The competitive exhibition of plants and plant products is not 
anything new' in agricultural history, and maize show's probably 
date back to the latter part of the last century. Artificial standards 
of perfection have been introduced and our systems of judging have 
consisted essentially in comparing the show samples on the basis 
of their approximation to the so-called ‘‘Ideal.’’ The exliibition 
of maize on points of external appearances has been thouglit both 
natural and commendable, and superficially the maize score-card 
is really quite plausible. It is a known fact that the largest possible 
yield of maize is obtainable from an ear which is large, cylindrical 
in wshape with gi*eat depth of grain, minimum space between the rows, 
and maximum filling of butts and tips. It is, therefore, seemingly 
reasonable to rate samples of maize according to the measure in 
which they embody these features and to encourage selection on this 
basis. 

The Experience of Selection. 

Have any important results been obtained from such a method 
of selection? This is a question which has occupied the minds of 
scientific men and many practical farmers for a considerable length 
of time. 


* read to the Soath African Maize Urowera', Breeders’, and Judges’ Association 
at their annual meeting, held at Johannesburg, 2nd Septeml>er, 1025. 
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Some twenty years experiments were started to inquire into 
<he relation between ear characters and acre yield. Let us examine 
ciitically some of the evidence obtained from these experiments. 
Montgomery in 1910 and 1915 reported a yield of 4.4 bushels per 
acre as an average for four years in favour of rather long, smooth 
type of ears of lleid’s Yellow Dent as compared with the standard 
type of that variety. Williams and Welion in 1909 reported the 
results of an exhaustive test of the relation of score-card characters 
to yi(dd. As an average for ten years they found a difference of 
l.*S9 busliel in favour of long ears as compared with short ones, hut 
this difference was regarded by the authors themselves as being 
‘‘ no greater than what might have been expected had the seed used 
been identical.’’ Cylindrical ears were likewise compared with 
tai)ering ones, and a difference of 1.65 bushel, as an average for 
nine years, was obtained in favour of the latter. An eight-year 
average showed practically no difference between the yields from 
bare tips and filled tips. Smooth and heavy ears yielded slightly 
more than rough and light ears respectively, and the yields from 
ears of high and low shelling percentage were practically alike. 
Ears with 14, 16, and 18 rows gave differences well within the 
limits of experimental error. 

Pearl and Surface in 1910 presented data from tludr own extensive 
experiments as wcdl as a large number of other data hearing on this 
pioblem. The results can best be summarized in the author’s own 
words; The large, well-tipped, beautifully sha])ed ear is just as 
likely as not to he a poor yielder when planted. This result niean-i' 
that the exteiTial visilde characters are a very unreliable indieatiou 
of its worth for seed purposes.” 

One of the most complete investigations of this kind was that 
reported by Ewing in 1910. He worked with a number of charactms 
and concluded nifvr alia: “In the case of none of the characters 
studied has the coefticieiit of (‘orrelation with yield been found suin- 
ciently great to be of much value as an index to selection. No single 
<*haracter has shown itself so closely c onnected with yield of grain us 
to stand out as a safe gui.l'‘ to the breeder.” 

Cunningham in 1915 brought forward additional evidence 
furnished by extensive experiments in Avliich several varieties were 
used. Long, medium, and short ears gave practically equal yields. 
A slight advantage in favour of small as compared uitli large circum- 
ference was noted; well-filled tips and well-rounded butts showed no 
advantage. Smooth ears out-yielded rough ones in all the varieties, 
but medium rough ears led both other lypes in the majority of 
varieties. There was no relation between shelling percentage and 
yield, and usually a negative one between number of rows and 
yield. 

Love in 1917 reported on correlation studies involving several eav 
characters and yield. In sum, his work indicates that the characters, 
length, ratio of tip, circumference to butt circumference, aveiTige 
circumference of cob, weight, average weight of kernels, number of 
rows, and average length and width of kernels on the seed ears do not 
show correlations significant enough to be of value in judging seed 
maize. The author believes that the judge at a maize show or farmer 
selecting his seed anaize cannot pick the high yielding seed eaj*s w'hen 
judging from outward appearances.” In other words the points 
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emphasized on a score-card are of no value for seed-ear purposes, and 
are entirely for show purposes. 

Suppose we turn to more recent eviden(*e. Iviesselhach in 1922 
produced results which indicated that, within reasonable liiuiis at 
least, variations in ear characters were rather neutral in their 
effect upon yield, except when they were definitely linked with 
special adaptive grow^th <*haracteristies of the plant. For example, 
slender ears wdth smooth, shallow’^ kernels tended to be produced on 
earlier maturing, smaller, and less rank growing plants than were 
large, rough, deep-kern eled ears of the same variety. 

A few months ago Richey reported on the results (d)tained from 
extensive investigations carried out by the Fnited Slates Department 
of Agticulture. In his own words: “It seems reasonable to conclude 
that aHempting to judge the relative productiveness of samples of 
reasonably good ears on the basis of their appearance is not 
w^arranted:’^ 

What then is the significance of these results and in l‘ow far 
should we take cognizance of them, if at all, in regard to our maize 
show standards Are these data not somew’hai unintenigible!^ If 
a certain type of ear bears <he maximum w’eight of grain, should 
not selection of such ears increase production ac(‘or(ling to the evolu- 
tionary teaching that like begets like? The case is paradoxical to 
be sure, but in appearance only, and there are vseveral explanations. 

Hkkkditak y Infliikn(’fs. 

Maize is a normally cross-fertilized crop. Eatli kernel results 
from a separate sexual union and theoretically there may be as 
many different male parent plants teach with its own hereditary 
potent i ilitv) eou(‘erned in the production of an ear of maize as there 
are grains on that ear. The influence of the male parent is just as 
great on the offspring as that of the female parent, and—here lies 
the point — the superficial examination of an ear of maize furnishes 
no eliie to the hereditary excellence or otherw’ise of the numerous 
male parents coueerned. Is it justifiable to contend that a good cow 
will jiroduce superior calves even though mated to scrub sires? The 
force of this analogy makes clear the point under discussion. Again, 
when ear selection is ])ractised without any reference to the (diaracler 
of the plant itself, as generally ha-p])ens, knowledge even of the female 
imperfect. Nevertheless these facts are not in tli<*mselv8s 
suifacient to explain failure w’hen selection is continued for some 
time, for the relative proportion of show^-type ears should increase 
trom year to year as a result of continued selection. 

The final explanation is based on a fundamental principle of 
genetics or heredity in maize. Selection according to an ideal 
type results ultimately in greater uniformity; a high degree of 
uniformity means greater hereditary sameness, and hereditary same- 
ness implies close relationship or inbreeding. Now the average 
maize plant owes its normal vigour to the fact of its being the 
outcome of a cross between relatively unrelated individuals, and as 
soon as inbreeding is practised a redcclion in yield is invariably 
the consequence. This diminution in productivity is slow under 
ordinary farming conditions, but sufficiently great* to be the cause 
of considerable losses over a period of years. 
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Maize Show Lessons. 

In this regard there is a suspicion in the minds of many investi- 
gators that the good derived from our maize shows has not been 
entirely unmixed with harm. The evil may not be atiributable 
directly to the shows themselves, but to the mistaken line of reasoning 
that certain external characters of maize are synonymous with high 
acre production. Furthermore, because of this arbitrary doctrine, 
and because of the high premiums frequently awarded to small 
samples of fancy ears, growers have been encouraged to select rigidly 
according to a stipulated ear type or to buy prize-winning ears, and 
thus i>ropagate from a comparatively narrow line of ancestry. 
Fiitlier practict* introduces the factor of inbreeding with its harmful 
effects. The most glaring examples are those in which single ears 
are sometimes bought with the idea of propagating new and superior 
varieties. 1 (lo not believe any results from such practice have as 
yet been outstanding enough to warrant the wholesale adoption of 
the method. For the farmer to pay a high price for a single ear 
of maize is waste of good money, and the attempt at propagating 
a variety from it is enthusiasm misdirected and energy misapplied. 

There are still other reasons why we should indulge in a little 
retrospection as regards our maize show’ standards and e'specially our 
systems of judging. In the first pla(*e these standards seldom take 
any cognizan(‘e (d' the change in type as brought about by adaptation 
througli n itural selection due to environment. Local adaptation 
has become re(‘ognized as one of the most important factors in i)rofit- 
able maize production. Observations in South Africa (and this is 
supported hy an enormous hody of evidence from abroad) indicate 
that in the areas of comparatively hnv rainfall any one variety 
lends to evolve into a smooth, vshal low-grained sort, with fewer row^s, 
snmller circumference, and earlier imitiirity if left to the effects of 
the natural environment. Over a period of years such maize becomes 
adjusted to its euvironmenlal coiulitioiis and superior in yielding 
ability under those conditions. 

The chances of such maize taking a prize at the show are, however, 
not veiy favourable as a rule. Furthermore, wdiere the standards 
are rigidly laid dowm and require the farmer to select the long, 
deep, and broad grained ears with large cir(‘un)ference, they cause 
him to work against adaptation in his methods of sole^cting and 
growing maize too large and late for his conditions. 

Authoritative opinion has it, for instance, that Potchefstrooni 
Pearl was at one time much earlier than it now is. It appears that 
through an erroneous policy of selecting wdth a view- to satisfying 
show slandaids, the time of maturity of this variety has been 
gradually increased and its usefulness over a large portion of our 
maize-growing area greally impaired. This is but a single case — 
there are probably many others of the same nature. 

Prize-wdnning maize as judged on present standards, when growm 
under the favourable conditions of i'faial, the low country, or 
Rhodesia, is not infrequently obtained for seed purposes by farmers in 
areas in wdiicb such maize is least adapted. This is quite often a 
direct effect of the show’ and is admittedly difficult, to avoid. It can be 
avoided to some extent, however, by a further division of our prize 
lists into sections representing the areas of more or less similar 
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climatic conditions. The extent or strictness of such division is a 
delicate question, but a separation into low veld and high veld 
classes for most of our dent varieties is an obvious necessity. 

The Importance of the Utility Class. 

A class of maize deserving greater recognition is the Utility 
Class. In fact, it is no exaggeration to say that this class is the 
most important one on our show, although the two lone entries 
this year convey a differeni impression. The Utility Class is the 
one wlii(‘li received the largest measure of moral support from the 
Department of Agriculture, and it is the one which deserves the 
most liberal patronage on the part of farmers and seed producers. 
Samples entered in this class are judged not only on external app<*ar- 
aiu‘e and trueness to ty])e, hut due regard is also had to factors of 
vital importance, such as freedom from divsease and ability to 
germinate. 

Instead of eliminating this class we should rather extend it 
to include separate classes for whites and yellows and in addition 
a grand championship. Exhibition in the Utility Class can be 
simplified by all tbe maize being forwarded to the S.A. Maize 
Growers’, Breeders', and Judges’ Society’s grounds, and samples of 
the shelled maize only tlien sent to l^otchefstroom for testing. It is 
hoped that the time is not far olT when the society will have its own 
testing facilities and tliJit every large sample of maize exhibited 
on the Rand will bear a certificate stating its germination per- 
centage and freedom from disease. 

The view is frequently expressed that we have no trouble with 
the germination of our maize. Indeed, our relatively dry climate 
tends to exhibit the development of many maize diseases, but it 
needs only one wet year to reveal the preseme of diseases whicdi 
are spreading to an alarming extent, esj)ecially in the sections of 
high rainfall. As an example may be cited the Diplodia disease or 
Dry-rot ” of maize. T have seen a field of maize this year in one 
of our best maize-growing areas in vla(‘h })robably one-tourth of 
the crop had been destroyed by the disease. The remedy lies in 
the use of healthy s(*ed and crop rotation. 

Euti're Maize Snow Standards. 

The conclusion then seems justified that the slight differences 
in physical characteristics found among appreciably good ears of 
maize are of no value in determining their relative produc^tiveness. 
This conclusion can he applied almost without exception to the 
results of individual studies, but when the data are regarded as a 
whole there appears to he certain definite trends as regards certain 
features. As Richey states it: ‘‘A majority of the comparisons 
are in favour of the heavier, longer, fewer rowed ears, and those 
with the lower shelling percentage or smoother indentation.” 

It is noteworthy that these are not the type of ear demanded 
by our show standards. They are, however, the type that nature 
seems' to favour most, and it is, therefore, only logical to reason 
that so far as the maize show has been effective in increasing 
the proportion of shov' maize used for seed, it may actually have 
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f»xercised a harmful influent*e. Such a statement receives additional 
support from experimental evidence on the ejects of inbreeding. 

Let these views be branded as purely iconoclastic, let me restate 
them clearly and definitely. The maize show should be con- 
linued bv all means, but winning at this show should be taken for 
w'hat it is, namely : evidence of good agricultural practice in maize 
production and ability and patience to Hele(*t a good sample. The 
prize is really not won by the excellence of the maize — ^it is won 
l)y the diligence and skill of the exhibitor. 

Finally, we lecommend that our maize show standards and our 
methods of judging should a(*(iuire a more utilitarian stamp and 
should be so regulated as to encourage the development of maize 
varieties and stiains whicli are thoimighly adapted to the conditions 
under which they are grown. The importance of adaptation warrants 
a stricter division into areas of more or less similar climatic condi- 
tions. To start with, there should at least b(» a separation into low 
veld and liigh veld for most of our dent varieties. There is no such 
thing as a universal best tyi)e, and wdiut is often spoken of as running 
out of maize may be an actual betterment for prevailing conditions. 


Farm Machinery. 

In an article entitled “ Agricultural Kngineering* at the Experi- 
ment Stations,” by H. W. Trullinger ij) AtfriruJf untl Enf/ineertni/, 
the journal of the American Society ot Agricultural Engineeis, 
October, 19Ii5, it is indicated that the question of standardization 
t)f farm machinery is receiving some attention in the Enited States 
of America. 

An outstanding line ot investigation is that of the development 
and standardization of the different belt-driven and field farm- 
maehines, other than tillage machinery, on the basis of the perfection 
<»f detail, as a preliminary to the perfection of entile machines to meet 
previously conceived, specific, agricultural requirements. This is 
indicated by studies ma<le on silage cutters and blowers and other 
belt-driven machinery, such as threshing machinery, w^eed-destroying, 
grain-dusting, almond-harvesting, and seed-cleaning machinery, and 
also on milking machines. 

Work is also being done at several experiment stations on the 
adaptation and standardization of tractor belt-pulley speeds to meet 
the operation requirements of belt-driven machinery. 

A meeting of the Farm Power and Machinery Division of the 
American Society of Agricultural Engineers has just been held in 
Chicago. At this meeting a standai'ds “ round table was held at 
w^hich definite recommendations for standardization w^ere presented by 
engineers from the farm equipment industry for discussion. Special 
committees were subseciuently to be formed to consider the proposals 
and eventually formulate recommendations for definite standards for 
adoption by the society. (School of Agriciflttfrc^ Pot chef at room.) 
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COTTON FERTILIZER TRIALS. 

By Taos. D. Hall, Cliemis*t, School of Aj?ri(*ulture and Experiment 
Station, Potcliefstroom. 


At the reqiiest of the Turf Fanners’ Association, the writer went to 
Naboonisj)ruit on 1st May, 1924, to ^ 2 s*ive a lecture on the Status of 
Soil Fertility as regards Production.” Durin^jf the course of that 
visit he was taken to nearly every farm represented on the member- 
ship of that exceedingly live association. On Mosdene, the farm 
of Mr. E. E. Galpin, he was shown sundry strips of maize, each 
one acre in extent, runninp; through tiie main held. On these strips 
the giowth was not as good as that on the adjoining portions. These 
poor strips, the writer was informed, had been treated witli basic' slag 
and lime. 

The benefits of phosphates on all crops have been so (‘ommonly 
noted all over the Union that this was an exceptional experience, 
and at once aroused the writer’s interest. He had had instances of no 
benefits from phosphates, but never a depression of yield, although he 
had had experience of the depression of maize yields with agricul- 
Uiral lime. Mr. Gal pin informed the writer that an analysis ot the 
soil had been made, and that it was exceedingly low in total and 
available phosphoric oxide and just average in lime content. That 
afternoon on a very similar soil on another farm, the writer was shown 
tlie usual outstanding results obtained with superphosphate on maize, 
and he determined then to investigate this jiroblem further. Generally 
speaking, in areas of low rainfall in tlie Transvaal basic slag has 
not pixived so satisfactory a phosphatic fertilizer as superphosi>hate. 

During May, at the request of the writer, Mr. Galpin supplied 
a ton and a half of the soil for pot-culture experiments during the 
winter in the greenhouse at Potchefstroom. If the writer could 
obtain a little more definite information on the action of varioiis 
fertilizers, he would have a better basis for planning a field experi- 
ment in the spring. 

Description and Composition of the Soil. 


The soil was a red sandy loam taken from the farm Uoodei)ooH 
No. 1974, Springbok Flats, Waterherg District. It was virgin soil 
nearest to the block of land where Messrs. E. E. and E. A. Galpiii 
had carried out their trials. The analysis was done by the Division 
of Chemistry, Pretoria. 


Physical ComjMnitwn of Soil, 


Chemical Composition of Soli, 


Stones... 

Nil. 

Moisture 

... 1*21 

per cent 

If 

Fine gravel 

0-7 per cent. 

Loss on ignition ... 

... 3-00 

Sand ... 

49-0 „ 

Insoluble matter... 

... 88*36 


Fine sand 

27-2 „ 

Ferric oxide 

... 2*76 


Silt \ 


Alumina 

... 4*61 


Fiae sUt 

23-1 „ 

Lime 

... 0*26 


Very fiae silt 

y by difference — 

Magnesia 

... 0*23 


Cl*y 

1 not determined. 

Potash 

... 0*12 


J 

1 

Phosphoric oxide... 

... 0*08 




Nitrogen 

... 0*07 

It 



Available potash... 

... 0*0133 



Available phosphoric oxide O*0OJ9 
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Plate 1. 


Plot No. 3 with superphosphate and sulphate of ammonia was outstanding 
in quality as well as in quantity. Super alone was quite good, and better 
than super with potash No. 4. 



Plate 2. 

A oomparison of super alone, with rock phosphate alone, and with a mixture 
of the two (L.P.). The super alone was best^ and the mixture came next. 
Pock phosphates alone was not satisfactory. 




236 JoniNAL ov the Department of Agricultfre, — Mar., 1926. 


The soil is very sandy, extremely low in organic matter, below 
the average in phosphoric oxide, and very low in available phosphoric 
oxide. In nitrogen content it is also below the average, but is about 
normal in potash and lime. Good returns from organic* matter, phos- 
phates, and perhaps nitrogen could be expected. 


The Pot-cultpue Experiment. 

The details w^ere planned by the writer and carried out by his 
assistant, Mr. J. V. Cutler. Thirty-two pots w*ere used, in which 
green manure, superphosphate, superphosj)liate and Xmas Island 
rock phosphate, sulphate of ammonia, sulphate of potash, and 
coarsely ground limestone were tried in various combinations. The 
pots were planted to SmyrJia barley on Kith June, after the various 
fertilizers had been mixed with the soil. The phosphates and lime- 
stone w’ere ai)plied at the rate of 360 lb. per acre, the sulphate of 
ammonia, 100 lb. per acre; the sulphate of potash, To lb. per acre, and 
the green manure (mung beans), 4 tons per acre. By 9th August, 
1924, the cultures had showTi clearly the following facts; — 

(1) This soil’s chief requirement is phovSphates. 

(2) Some nitrogen is also needed as there is a better colour and 
healthier growth wherever nitrogen is present. 

(3) Potash is apparently not needed. 

(4) Lime has soipe beneficial effect on barlev in this soil. (It 
must be remembered that barley is a lime-loving crop, 
whereas maize is not.) 

(5) Tlie rock pbospbate and super mixture in equal proportions 
gave about the same results as super alone. 

(6) Green manuring apparently improved matters ail round to 
some extent, and super and green manure w^ere alw^ays 
better than super alone. This might be due chiefly to the 
nitrogen supplied in the green manure. 

These results were just about what ivere expected from a soil 
of that composition. The soil has also a very poor water holding 
cax)acity and (‘ousequently a high water requirement. 


The Crop Botatton and Fertilizer Experiment. 

On the results of the pot-cultures a crop rotation and fertilizer 
experiment was planned and started in October, 1924, wdth the co- 
operation of Messrs. E. E. and E. A. Galpin. Mung beans, maize, 
peanuts, and cotton are the four crops represented in the rotation, 
each with a range of twenty-one one-fortieth-acre plots. Fertilizers 
are applied to the maize and cotton ranges only, and the peanuts aud 
mung beans have the residues when the rotation brings them on to 
fhose ranges the following year. The mung beans are to be harvested 
for seed, and then ploughed under for green manure, if weather 
conditions peiinit. They have the advantage of being able to yield 
a crop of beans and still be sufficiently green and sucisulent for 
ploughing under. In the majority of ifertilizer experiments with 
peanuts, when the fertilizer is applied to that crop, the writer has 
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had disappointing results, nnd for that reason they get only residues 
in this experiment. The rotation runs as follows : Maize after mung 
beans ploughed in; then cotton and peanuts. 

Tin: FinniLizER Treatments. 

On the eighty-four plots, which by next season will all have been 
fertilized once, superpliosphate, t\yo iypes of rock nhosohate, Lange- 
baan and Egyptian, alone and mixed ^viih supeijjhosphate, muriate 
of potash, and sulphate of ammonia will have been tried. The eastern 
halves of all the plots will be limed with agriculhiral lime at the 
rate of 500 lb. per acre. Details of thi.s year’s cotton range treatmei t 
will be found in Table II. 



Tl yte 3. 

A coHipa risen of coinplelo mixtures. The mixture with supej* alnni* was 

slightly better than tlu’ complete mixture with super and rock i>hosuhate. 

The rock phosphate mixture (L.N.K.) was no better than the controls O. 

CiLTERAL Methods. 

Mr. E. A. (ialpin. who has kept the ])lots in fine condition 
throughout the year, has supplied most f)f the information given 
under this heading. 

The land for the experiment w’as wdnter ploughed. TJie 
fertilizers w’ere spread on the 17th and on the 31st October. The 
fertilizers w^ere harrowed in. During the course of the season the land 
was cultivated three times and hand-weeded twd(*e. 

Pea nets. 

This crop w’as planted on 4th November, 1924. Tlie row’s were 
two feet apart, and the nuts nine inches apart in the row’s. The 



288 JoUttNAL OF THE DEPARTMENT OF AGRiCULTIRE. — M aU., 192G. 


germination and the stand were poor. The nuts were pulled on 
5th March, 1925, and picked on 20th March, 1925. The yield was 
only 365 lb. net off approximately one-half acre. The season was 
very unfavourable for nuts, as owing to iti<*essant rain in March they 
could not be pulled and a large percentage commenced to sprout. 


Maize. 

This was planted on 25th Xovember, 1925, in rows three and a 
half feet apart, and the plants were fifteen inches in a row. The 
crop was rather poor and patchy, and little difference w’^as noticed 
between the various treatments. The j)lants began io fall over and 
suffer damage from ants during May. The stalks were thus (*ut and 
stooked in their respective plots, but whirlw^inds blew them over several 
times and they had to be restocked. Finally, after a big wind, 
Ihe stocks became so mixed that no differential yields could be taken. 
The plots as a whole yielded — 

8f bags unshelled maize 1,131 lb. net. 

5 bags shelled maize (203 lb. plus 77 lb.) 1,077 lb. net. 


Mtjng Beans. 

These were planted on 25th Novemluu’, 1924, three and a Jialf 
feet apart, and five iii^dies in the row. The germination and si and 
were very good. The beans grew splendidly and reached two to two 
and oue-half feet in height, and almost closed the rows. The beans 
were picked on 20th March, 1925, and thrashed oii 1st April, 1925. 
The yield for the approximaie half-a<Te was 534 lb. The ratio of 
seed to the picked seed and pods in bulk was 1 to 8. Owing to the 
mung beans developing blight, no further seed pickings were made. 
The bean vine's were ploughed in during June, 1925. 

Cotton. 

This crop was planted on the 4th November, 1924, in rows four 
feet apart. The seed was Improved Bancroft. The stand was thinned 
down to nine inches in the row on the 2iid January, 1925. The 
growth and stand, though good, were not comparable wdth that of the 
main field of cotton planted on the 28tb October, 1924. Distinct 
differences (*ould be seen between the limed and uulimed halves and 
also between other treatments. Owing to the bolls not shedding, all 
the cotton was picked at one time on the 8th and 9th June, 1925. 



Table So. I. 

METEOROLO<nCAL DATA FOR THE SEASON 11*24-25. 
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in August. Rain fell on 79 days during that period. From September to January the wind was fairly steady. 
The second half of January w^as very hot and dry, and February was also a hot, dry month. March was cool and 
cloudy and the peanuts suffered in this weather. April, too, was cooler and cloudier than usual. 
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Table No, II. 

Treatment and Yieed of Seed Cotton per Plot in Lb. 


No. 

Treatment. 

On One-eightieth 
Acre. 

Unlimed Half. 

On One-eightieth 
Acre. 

Limed Half. 

Total Yield for 
Fortieth-Acre Plot. 

1 

0. 

5 

■50 

4 ‘25 

! 

9 

•76 

2 

P. 

8 

-.50 

7-50 

10 

•00 

3 

P.N. 

1 10 

•60 

10-75 

21 

•25 

4 

P.K. 

1 7 ' 

‘.^.0 

7-26 

1 14 

•76 

fi 

0. 

1 7' 

•00 

7-25 

14 

•26 

a 

1 L. 

7' 

•00 

O-.no 

1 13 

• 50 

7 

L.N. 

1 7« 

-50 

7*25 

! 14' 

•75 

8 

L.K. 

' 6- 

-60 

6-00 ] 

[ 12 

•50 

9 

0. 

1 

• 00 

5-00 I 

i 10' 

•00 

10 

P.N.K. 

i ®' 

• 00 

6*50 1 

1 14< 

•50 

11 

L.N.K. 

: 4- 

•7.’» 

4-75 

! 9< 

• 60 

12 

P.L.N.K. 

1 7- 

•00 

6-00 

13 

•00 

13 

0. 

1 4. 

7.5 

8-25 

8- 

•Ou 

14 

P.L. 


-.50 

i 4-50 ' 

10 

•00 

In 

P.L.N. 


• 75 

6 -00 

11- 

•76 

ir» 

P.L.K. 

, S' 

■50 

5-25 i 

! 10 

-76 

17 ! 

0. 

: t' 

•00 

3-50 i 

! 7- 

•50 

18 1 

P. 

7 ' 

'25 j 

5-00 ' 

13- 

•25 

19 1 

L. 

! L 

■76 1 

4 •25 1 

' 9' 

•00 

2U 

P.L. 

’ 5' 

•25 1 

' ()-00 1 

i H- 

•26 

21 

0. 

4 ' 

• 1 

4*50 

! 8- 

•60 

i 

Totals 

! 

131- 

50 

122-25 

- 


1 

. ! 


i 


This means h*26 lb. in favour of the unlimcd lialf. 


Key to Treatments, 

0 No fertilizer. 

V eiOO lb, per acre sfiperi)hosp}iatp. 

L tSOO lb. per acre Langebaan rock phosphate. 

P.L. ... 300 lb. per acre of mixture of equal parts su])er and 
Laiigebaan. 

N 100 lb. per acre sulphate of ammonia. 

K 100 lb. per acre chloride of Potash. 

Carbonate of lime was applied to the eastern halves of all the 
plots at the rate of 500 lb. per acre. 


Cost of Fertilizers at Nahoovispruit, 

Langebaan rock phosphate 4s. 6d. per 100 lb. 

Sup erphosphate, 17.1 per cent. ... 5s, Od. per 100 lb. 

Sulphate of ammonia 20s. 9d. ])er 100 lb. 

Muriate of potash Is. Cd. per 100 lb. 

Carbonate of lime Is. Gd. per 100 lb. 
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Plate 5. 

Two plots before picking; a control and a complete mixture with 
its phosphates in the form of a super-rock phosphate mixture 
in equal parts. 
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The Action of IjImk on this Soil. 

The difference in yield recorded in Table II works out at 35.2 lb. 
seed cotton per acre in favour of the nnlinjed half. This at 3Jd. 
per 11). is worth 10s. 3d. Five hundred pounds of agricultural lime 
at Naboomspruit is woiih 7s. 9d. It would seem then that liming 
actually (*aused a loss of 18s. per acre on this soil type. The loss in 
reality would have been more, because wherever the land w^as limed 
the cotton was distinctly harshei. Sami:)les of seed eA)tton were 
submitted to Mr. L. Worrall of the Tobacco and Cotlon Division. 
Every time he w’as handed a sample from a limed half he commented 
on its harshness. 


Table No, III. 

Total Yield peii Acre of all Plots, also Valltiss and Fertilizer 

Costs. 


No. 

1 Trcat- 
1 ment. 

Lb. Seed 
Cotton. 

Increase 

over 

Control 

Average. 

Total Value 
at 3^d. 
per lb. 

Cost 

of 

Fertilizer 
per Acre. 

Inci'ease 

over 

Fertilizer 

1 Cost. 

1 

Increase over 
Average 
Control Value 
of £5.128.9(1. 


I 



£ 

8. 

d. 

£ 

s. 

d. 

£ 

s. 

dJ 

£ 

s. 

d. 

1 

0. 

890 

- 

5 

13 

9 





— 


0 

1 

0 

2 

P. 

640 

254 

9 

6 

8 i 

0 

16 

6 

8 

10 

2 

2 

17 

5 

3 

P.N. 

850 

464 

12 

7 

11 

1 

17 

3 

10 

10 

8 

4 

17 

11 

4 

P.K. 

590 

204 

8 

12 

1 

1 

10 

0 

7 

2 

1 

1 

9 

4 

6 ! 

0. 1 

570 

— 

8 

6 

3 



j 


- 


2 

13 

6 


L, 

540 

154 

7 

17 

6 

0 

13 

6 

7 

4 

0 

1 

11 

3 

7 ' 

L.N. 

590 

204 

8 

12 

1 

1 

14 

8 

6 

17 

10 

1 

5 

1 

8 

L.K. 

500 

IH 

7 

6 

10 

1 

7 

0 

6 

18 

10 

1 

6 

1 

9 I 

0. 

400 


5 

16 

8 


— 



— 


0 

3 

11 

10 

P.N.K. 

580 

194 

8 

9 

2 

2 

10 

9 

5 

18 

5 

0 

5 

8 

11 

L.N.K. 

380 

6 

5 

10 

10 

2 

7 

9 

3 

3 

1 

-2 

9 

8 

12 

p.l.n.k. 

620 

134 

7 

11 

8 

2 

9 

3 

5 

2 

5 

-0 

10 

4 

13 

0. 

320 

— 

4 

13 

4 


— 



— 


-0 

19 

5 

14 

P.L. 

400 

14 

5 

16 

8 

0 

15 

0 

5 

1 

8 

-0 

11 

1 

15 

P.L.N. 

470 

84 

6 

17 

1 

1 

15 

9 

5 

1 

4 

~*0 

11 

6 

16 

P.L.K. 

430 

44 

6 

5 

5 

1 

8 

6 

4 

16 

11 

-0 

16 

10 

17 

0. 

300 

— 

4 

7 

6 


— 



— 


~1 

6 

3 

18 

P. 

530 

144 

7 

14 

7 

0 

16 

6 

6 

18 

11 

1 

5 

4 

19 

L. 

360 

1 26 

5 

5 

0 

0 

13 

6 

4 

n 

6 

-0 

1 

8 

20 

P.L. 

450 

64 

I 6 

11 

3 

0 

15 

0 

5 

16 

3 

0 

3 

6 

21 

0. 

340 

— 

4 

19 

2 


— 



— 


-0 

I 

13 

7 


For any increase of 96 lb. seed cotton per acre above the averages 
of the controls of 386 lb., there is a forty to one chance that the 
increase is due to the fertilizers, i.e. Plots ifos. 2, 3, 4, 6, 7, 8, 10, 12, 
and 18 show significant increases. The probable error is ±26 lb. 


Remarks on the Quality of the Cotton. 

A number of small tobacco bags had been filled with samples by 
Mr. E. A. Galpin. Pheise w^ere given io Mr. L. Worrall of the 
Tobac <!0 and Cotion Division, one at a time, and the treatment was. 
not told him until his opinion of the sample had been recorded by 
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llie writer in the presence of Mr. Mansvelt of the Tobacco and Cotton 
Division. 


Plot 

No. 

Treatment. 

fieniarks. 

n 

0. 

Good length, excellent htrciigth (hample mixed). 

IS 

P. 

Superior to No. 13 in length and stiength ; colour good. 

19 

L.Ca. 

Short and harsh. 

12 

P.L.N.K. 

Excellent length and strength, similar to No. 18. 

10 

P.K.Ca. 

Not as good as No. 12. Shorter and a little harsh. 

3 

P.N. 

[ Nice sample, good length, uniform, and certainly not harsh. 

Very nice sample, excellent length and strength. 

10 

P.N K. 

1 

0. 

i Harsher, 8hi»rtei’, and more mixed than No. 10. 

20 

P.L.Ca. 

1 Harsh and uneven. 

13 

O.Ca. 

Uniform, good staple and strength. 

4 

P.K. 

Not much different from previous sample No. 13, but a little more silky 



and a little better length. 

9 

O. 

Harsher than No. 4, an<l shorter, but has good strength. 

2 

P. 

Veiy nice sample, e.xcelleiit length and strength. 

10 

I’.N.K. 

Very nice sample, shorter than No. 2 P., but quite silky and has good 



strength. 

13 

0. 

Harsher and shorter than two previous samples. 

11 

L.N.K. 

Very poor sample, short and harsh. 

17 

O.Ca. 

»Short and harsh. 


(’a. uidicatca limed lialt of plot. 

I)lS(T.SSION OF TIfK HkSI LTS. 

(1) On cotton, lime has given the same depressing defect that 
Messrs. E. E. and E. A. Oalpin noted with maize on this soil type 
the previous season. No husie slag was tried in the experiment, and 
the other phosphates had no depressing effect; the sui)er was, in fact, 
decidedly henefieial for improving quality as well as increasing 
quantity. The rock phosphate alone this first season affected the yield 
hardly at all. It was probably the lime in the basic slag whicb bad 
the depressing effect, for evcui when lime was used in this ex])eriment 
with superphosjihate and rock phosphate, there was a distinct depres- 
sion of yield and quality. 

Lime in the Kustenburg experiments has given wonderful 
results; it must be borne in mind, however, that the soil on which 
those data were obtained contains only a trace of lime (2). 

Hydrated lime at the rate of 400 lb. per acre was used in twenty 
experiments in Texas in 1913. The lime plots averaged 33 lb. per 
acre of seed cotton lower than the imlimed, a figure closely 
approximating that obtained in this experiment. In 1911 in Texas, 
1,000 lb. carbonate of lime per acre gave a 51 lb. loss (1). 

In general, lime has not figured very strongly in American cotton 
experiments or practice. Its value for the legume in the cotton 
rotation is, however, commented on favourably. In a symposium of 
cotton fertilizer results published by the United States Department of 
Agriculture, lime is credited with having given losses of 42 lb. per 
acre of lint and increases up to 127 lb. (3). 

From data at present available in South Africa the writer is 
not prepared to recommend lime for c*ottoii (mlture. There may he 
soils where it will pay well, but there wull also be other soils where 
its use will be a distinct loss. Farmers should try an acre or two 
at the rate of 600 lb. per acre before investing in agricultural lime. 
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(2) Of the phosphates, s\ipei'i>ho8phate has consisteiitlv g’iyen the 
best results. If control plot ^To. 5 is considered abnormal, then plot 
No. 6 with rock phosphate alone has ^^iven a ^?ood return. In com- 
paring plots Nos. 18. 19, and 20, it seems that a mixture of rock 
phosphate and super is much better than rock phosphate alone. 

It must be remembered that the best effects of the rock phosphate 
are obtained only after several years of application. Here at Pot- 
chefstroom, with the bud quality iron and alumina Saldanha Bay 
phosphate, no results were obtained at all for several years, and now 
the returns are as good as from super and bone, used separately. 
Rock phosphate alone must be considered more as a cheap method of 
building up permanent fertility rather than a phosphate on which 
quick returns i*an be exi)ected. In (*o-o]3erative exj)eriinents carried 
out by the writer in (onjunction with farmers, excellent results are 
being obtained by rock phosphate and su])er mixtures. 

The Texas Station carried out sixteen experiments in 1912 com- 
paring 200 lb. per acre of ro<‘Jc phosphate with 150 lb. superphosphate 
on cotton. The average results w^ere slightly in favour of the super, 
745 lb. seed cotton jier acre as compared wdth 781 for the lock phos- 
phate. In the United vStates summary of cotton exjieriments alrea<ly 
referred to, rock phosphate did not give nearly such good returns 
as super, either alone or in various mixturt‘s. None of the combina- 
tions, however, were with superjihosphate. Alone its use was 
generally not profitable. 

(8) Nitrogen combined with superpliospliate has been very 
profitable and has given increased yields in other combinations, 
although not always profitable ones. There is a clear indication, 
however, of a shortage of nitrogen on this soil. 

(4) As in the pot experiment, potash has not shown up oi‘ been 
profitable in any combination. 

(5) The complete mixtures wdtii phosphate, nitrogen, and potash 
have also been disappointing. 

SlMMAKY. 

For this yearns climatic conditions, and on the soil type herein 
described, the following conclusions can be drawn : — 

(1) Phosphates are needed, and of those tried, superphosjjhate 
showed up best. 

(2) Nitrogen is required, and 100 lb. per acre of ammonium 
sulphate gave increased yields when used with phosphates. 

(8) Potash with phosphate, and wdth nitrogen and phosphate 
did not give increased yields, and in most cases worse 
yields than the phosphates alone. 

(4) Lime not only aeiiressed the yield, but also lowered the 
quality of the cotton. 

RkcommendatioNvS BavSEd on this iixrERIMENT. 

On the red sandy loam used iu this experiment farmers are 
advised to try 150 lb. of superphosphates and 50 lb. of ammonium 
sulphate per "acre for cotton. If the farmer has a legume in the 
rotation the ammonium sulphate should not be necessary. Instead of 
150 lb. super, 100 lb. super and 50 lb. rock phosphate can be used. 
Instead of using ammonium sulphate the farmer can get some of 
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the nitrogen from bonemeal and use T5 lb. super, 75 lb. bone, and 
25 11). ammonium sulphate. Both dressings will cost api^roximately 
18s. 3d. at Naboomspruit. 

Some farmers may wish to use nitrate of soda in place of 
ammonium sulphate. To supply equal quantities of nitrogen, \ise 
G6 lb. and 33 lb. of nitrate of soda in the mixtures already given, in 
place of the ammonium sulphate. 


Amehican Experience in Fkrtilizinc; Qotton. 

General. 

Some of the conclusions from ‘^Fertilizers for Cotton Soils” 
will be of more than passing interest, as that bulletin is a summary 
of 2,803 fertilizer tests on cotton, carried out during a period of 
twenty years through the whole of the American cotton belt. 

(1) Fertilizers gave about the same increases on all classes of 
soil, fertile and i)oor. The increases ranged from 68 lb. 
to 155 lb. of lint per acre. 

(2) Small quantities of fertilizer generally gave as large an 
increase as heavy dressings, and did so more profitably. 
(The amounts recommended by the Union Department of 
Agriculture are about right, 150 lb. to 250 lb. per acre of 
mineral fertilizers.) 

(3) The ratio for increase to no increase w^as 4 to 1 for a single 
(‘onstiluent fertilizer, 10.2 to 1 on a mixture of tw’o con- 
stituents, and 154.5 to 1 for a mixture of three substances. 
Th<* corresponding crop incTeases were 54, 82.5, and 1(>9.4 
lb. of lint per acre respectively. 

(4) Varying amounts of farm manure alone, and farm manure 
mixed with superphosphates and potash f*omes first in in- 
creases and profits. The acre increases of lint ranged 
from 78 to 340 lb. The super in the mixtures ranges from 
168 to 250 lb. per acTe, the potash 10 to 85 lb., and the 
manure from 1 to 21 tons per acre. Of tlie three-mineral 
mixtures, the following amounts gave good gains per 
acre : — 


Amount applied per Acre. 

Super 

Ammonium sulphate 
Chloride of potash 


187 lb. ^ "fhe three-mineral mixtures, 
|()q [ came second in profits, but 

- .1 ” 1 the profits were much smaller 
too „ ) than in the manure mixtures. 


l^e.ras Experience. 

This State in 1923 produced 4,290,000 bales of cotton, about tonr 
times as much as any other State, and about 850 times as much as 
our 1923 output. For this reason some of the fertilizer results from 
her experiments may be very helpful, and are (^ertaiiilv worth any 
cotton farmer’s time in reading. Texas, too, approximates more closely 
to our climatic conditions than any other part ofjhe American cotton 
belt. 

The conclusions of Dr. G. S. Fra])S, Chief of the Division of 
Chemistry, w^ere made in the results of 151 co-fjperative fertilizer 
experiments, and have been summarized by the writer: — 

(1) Superphosphate alone at the rate of 150 to 200 lb. per acre 
gave results in 74 per cent, of the experiments and in- 
creases from 50 to 185 Ib. seed cotton. On the average it 
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Plate 6. 

A comparison of the limed (L) and the unlimed (U) halves of three 
plots. Whether fertilized or unfertilized, the doprowssing effect 
of the lime is evident. 





Plate 7. 

Ca indicates lime. N no lime. The smaller heaps represent the 
limed and unlimed halves of six control plots, and the larger 
heaps the limed and unlimed halves of the fifteen fertilized 
plots. The depressing effect is noticeable in both lots. 
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was the most piofitahle and the most eertaiii of the eom- 
mercdal fertilizers for cotton. Althonprh superphosphate 
alone j^-ives the best results, it does not follow that it should 
be used exclusively. If superphos])luite is used exclusively 
on cotton, maize, or similar crops, and no legumes turned 
under or g^razed otf, or no farm manure aclded, the soil 
will become depleted in nitrogen and the yields will fall 
off — ill some cases rapidly. On the otlier hand, if nitrogen 
is secured as already indicTited, the super] diosphate alone 
may be sufficient to give results for a long time. 

(1a) Drought , — The plots receiving superphosphate alone as a 
rule suffered least during dry weather. The yields were 
time and again cut short by drought, and the plots 
receiving nitrogen and potash as a rule suffered more 
decidedly than those rec*eiving acid phosphate alone. The 
plots receiving c^otton-seed meal alone or in combination 
suffered more from drought than the other ])lots. 

(2) In ()8 per c*ent. of the tests c*otton-seed meal alone at the 

ratc‘ of to 100 lb. ])er acre gave 02 to 200 lb. inc*nease 
in seed cotton. Cotton-seed meal and su 7 )erphosphate 
together i)rodu(*ed profitable results, but not on the average 
as jirofitable as eac*h used alone. In a few cases more 
profitable results were obtained. In comparing 50 lb. 
niti*ate of soda with 100 11>. (‘otton-seed meal, the latter on 
the aveiage gave slightly better lesults. 

(3) Muriate of potash alone, in amounts from 5 to 25 lb. per 
a<‘i'e, produced gains of 20 to 140 Jb. ])er ac*re of cotton 
seed. 50 lb. of muriate of i)C)tasb gave gains of (W to 87 lb. 
seed c*otton. 

(4) Farm manure gave larger gains than suj)eri)hc)s])liate, 
cotton-seed meal, or potash. The manure was ai>plied at 
the rate of ten loads 7 )er acre and gave increases from 107 
to 227 lb. seed c'otton per ac*re. As nitrogen is usually in 
excess in farm manure an addition of su 7 )erphosphate is 
also advisable. 

(5) lAine (hydrated), as has already been mentioned, coused 
oil the average a decrease of 88 Ih. of secul cotton per ac*re. 

(0) Mixed fertilizers were on the average not as jirofi table as 
superj)hosphate alone. 

The requiioments of the Texas soils on which these 
151 experiments wei*e carried out in the course of ten years 
show that phosphates are first, nitrogen next, and potash 
last of all. The general use of potash in mixed fertilizers 
for cotton is thus, we should iudge, not profitable,” savs 
Dr. Flaps. ” lh)taah should be used only when the 
farmer is satisfied that his soil needs it, and then in such 
(luan titles that it will be of benefit. We therefore advise 
against the general use of the ordinary complete fertilizer 
for cotton, containing 8 per cent, available phosphoric 
oxide, 2 per cent, nitrogen, and 2 per cent, potash. In 
this connexion we must observe that potash is more 
abundant in the soil than either phosphoric acid or 
nitrogen, and is often present in very large quantities.” 
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These results and opinions are remarkably similar to the writer’s 
own experience on various crops in the Transvaal. 

WuAT Fertilizer to Fse. 

Dr. Fraps suggests for general use a feriilizer composed of one 
part superphosphate and two parts cotton-seed meal, or equal parts 
of the two at the rate of 150 to 200 lb. per acre. There are a number 
of (‘ases in which the mixture was more profitable than superphos- 
phate alone, or cotton -seed meal alone. The point he wishes to 
emjdiasize here is that the individual farmer must study his soil 
conditions, and use the fertilizer which is best suited to his individual 
conditions, and the requirements of his soil. To be able to do this he 
must conduct some simple experiments on his own farm. 
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Number of Cattle Slaughtered in Abattoirs. 

The January, 1920, Bulletin of Fnioji vStatistics shows the 
numbers of cattle slaughtered at the principal abattoirs in the Union 
during the years 1924 and 1925 as folloAvs : — 

Oxen C’()W8 

slaughtered. Slaughtered. 

Year 1924 278,626 53.558 

Year 1925 293,056 78,888 

Thus the percentage of cows slaughtered during these years was 
16 per cent, and 21 per cent, respectively. 


Total. 

332,184 

371,944 
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THE EFFECT OF VARIOUS DIPS ON WOOL. 
Report on Experiments in England. 

A Dipping Controversy. 

Shortly after its establishment in 1910, the policy of the Sheep and 
Wool Division in recomniending the use of lime and sulphur and 
caustic soda and sulphur dips for the eradication of scab was severely 
criticized by certain proprietary dip firms and others. In these 
criticisms it was stated that the use of either of the above-mentioned 
dips detrimentally affected the spinning and dyeing qualities of 
wools dipped in tlicun, and that proprietary dips did not have any 
effect on wool. Some proi)rietary dip firms even claimed tliat their 
product im})roved the growth of wool. 

The view of the Division was that lime and suli)hur and caustic 
soda and suli)hur had no greater deleterious effect on wool than any 
of tile other dips on the niarhet and that, as its lethal effect on scab 
parasites was greater, it was a more effective di]) for farmers to use 
when their flocks were infected with scab. 

As the use of lime and suliihur at that time was not compulsory 
wh(‘n infected flocks were dipped, the criticism against this dip 
naturally created a doubt in the minds of farmers, with the result 
that many of them absolutely refused to use it, and satisfactory 
progress in the eradication of scab was not being made. 

In order to put an end to this controversy and to prove that the 
criticisms were greatly exaggerated, it was decided by the Depart- 
ment in 1913 to iune thorough tests carried out with the different 
kinds of dips in use at that time, to asc^ertain whether any of such 
dips affected the wool which had been diiiped therewith and, if so, to 
what extent in regard to its scouring, combing, spinning, (iyeing, and 
finishing properties. It was thought that each of the treated wools 
should be divided into two lots and two independent reports obtained. 
Steps were accordingly taken to ask the Bradford Technical College 
and the Leeds University to put these wools through the different 
jirocesses of manufacture and to report on the behaviour of the wool 
during each process. 

These institutions kindly consented to do so, the Bradfield 
Technical College undertaking the one test and Professor Hollis, of 
the Textile Department of the Leeds University, the t)ther. 

Dipping for the Test. 

Messrs. A. & V. Robertson, of Rolfontein, Wakkerstroom, kindly 
agreed to supply the sheep required for the experiment, and 
Mr. R. B. Pickles, who was at that time Sheep and Wool Expert 
in the Department, was then instructed to select the sheep, prepare 
the dips in accordance witli the directions for each dip, dip the sheep 
in such dips for two minutes in accordance with the ai‘.ab regulations, 
attend to the shearing of the sheep, and dispatch the wool to the 
above-mentioned institutions , 
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The sheep used in the experiment wefe all eurmarked, and so 
Mr. Pickles was able to take the identification number of each sheep 
and note against such number the dip in which it had been dipped, 
thereby avoiding any possibility of error. The kev to these experi- 
ments, as furnished by Mr. Pickles, was kept under lock and key 
and was not submitted to the gentlemen who undertook the test until 
after their reports had been received. 

The dippings were carried out in three series. 

First Series . — In the first series 113 sheep were selected, 4 of 
which died during the course of the experiments. These sheep had 
been previously shorn on the 1st December, 1912. The dippings 

were given in May, 1913, i.e. the sheej) had five months’ wool, and 

were shorn in December, 1913. The sheep 'were divided into ten 

equal lots, numbered Lot No. 1 to Lot No. 10, and the wool was 

distributed between Bradford and Leeds as indicated below. 

Second Series . — In the second series the experiment consisted of 
dipping 200 sheej) and keeping 20 for control. These sheej) had been 
previously shorn on the 1st December, 1912. The di})pingH were 
carried out in September, 1913, i.e. at nine months’ growth. Shearing 
took place on the 1st December, 1913, and the wool was divided into 
twenty-two lots and distributed as below. 

Third Series. — In thivS series 00 sheej) were selected. There were 
no controls and the animals had been previously shorn on the 
1st December, 1912. . The dippings were given at eleven months' 
growth, and tlie sheep shorn on the 10th February. The wool was 
divided into six lots as below. 

Distribution of Dipped Wool. 

Bradford. 


Number of Lot 
Sheep. Number. 


Dip UEed. 


t 


1st Series 

11 

2 

Little’s Dip. 

„ ... 

n 

5 

McDougall’s Tobacco Extract, 

»» 

11 

6 

Hayward’s Paste. 


11 

9 

Lime and Sulphur. 

„ ... 

12 

10 

Undipped. 

2nd Series ... 

10 

11 

Caustic Soda and Sulphur. 

,, ... 

10 

IS 

Lime and Sulphur. 


10 

15 

Little’s Dip. 


10 

17 

Cooper’s Dip. 


10 

19 

Caustic Soda and Sulphur. 

,, ... 

10 

21 

McOougall's Tobacco Extract. 

„ ... 

10 

23 

Hayward's Paste. 

,, 

10 

25 

McDougall’s Tobacco Extract and Sulphur. 


10 ! 

27 

Lime and Sulphur. 

t* 

10 

29 

Jeyes’ Dip. 

»» 

10 

31 

Undipped. 

8rd Series ... 

10 

31 

McDougall’s Powder Dip. 

„ ... 

10 

36 

Kerol. 


10 

38 

Caustic Soda and Sulphur, 
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Leeds. 



Number of 
Sheep. 

Lot 

Number. 

Dip Used. 

Ist Series 

10 

1 

Lime and Sulphur. 

,, ... 

11 

3 

Cooper’s Dip. 

„ 

11 

4 

Caustic Soda and Sulphur. 

• 4 • 

11 

7 

McDougall’s Tobacco Extract. 

McDougall’s Paste. 


10 

« 

^nd iSeries ... 

10 

12 

Caustic Soda and Sulphur. 


!0 

14 

Lime and Sulphur. 

„ 

10 

16 

Little’s Dip, 

(’coper’s Dip. 


10 

18 

»» • • • 

10 

20 

Caustic Soda and Sulphur. 

.. ... 1 

1 10 

i 22 

MciDougall’s Tobacco Extract. 

Hayward’s Paste. 


10 

i 24 

„ ... 

10 

26 

McDougall’s Tobacco Extract and Sulphur. 


10 

28 

Lime and Sulphur. 


10 i 

30 

.1 eyes’ Dip. 

i 

10 I 

32 

Undipped. 

:-ird Series ... | 

10 

:i3 

McDougali’s Powder Dip. 

», • • • 1 

10 ' 

35 

Kerol. 

... 1 

; 

:17 

1 

(’austic Soda and Sulphur. 

SIhortly 

after the wools 

reached the above institutions, the 

war broke 

out and 

seriously 

delayed tJie w’ork and the final 


report. The report on the wools sent to Bradford was received on the 
^ilvst July, 1915, hut it was decided to delay publication thereof until 
Professor HolHs\s rc^port had been re(*eived. 

War work, however, prevented Professor Hollis from finishing? 
his report, which had to be done in his spare time: while on the 
<*onclusion of the war. Professor Hollis’s health broke down, a^d in 
conse(]uence the work was still further delayed. His report was 
eventually received on the Jlrd May, 1923, but it was somewhat 
leri«‘<hy and of a highly technical nature, but he willingly consented 
to abridge it and make it simpler, wdiich, howt*\er, delayed the 
publication of the report still further. 

The full reports from Bradford and Leeds are both of a highiv 
techiii(*al nature, and a brief summary thereof, with extracts from 
them, are given below\ 

Heports on tub Tests. 

Both Bradford and Leeds carried out searching te^stvs of all 
descri])tions, but tine essential processes wdiich will reveal the com- 
]>arative values of the wools are : scouring, combing, spinning, dyeing, 
and finishing. Should any dip damage the wool seriously, the result 
will be clearly seen in these processes. These are dealt with below 
under the heading A, B, 0, and D. 

Professor Hollis introduces the subject as follows: — 

Consideration of the composition of sheep dips, and the 
influence of the dipping treatment, suggested that their effect upon 
the wool might be as indicated by one or other of the following 
possibilities : — 

9 
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Dips. 

(1) Corrosive or destructive action of the dip, or the tendency 

of the dip to reduce the strength of the fibres and 
detrimentally affect the manufacturing of the 

wool, e.g. the spinning, milling, and dyeing properties. 

(2) Staining a(*tion of the dips causing temporary or 
permanent discoloration of the wool. 

(3) Combination of the components of the dip with the 
impurities associated with the wools, making the ordinary 
scouring process difficult and tending to deteriorate the 
wool by a severe detergent treatment necessary to obtain 
a clean result. 

(4) Chemical action of the dip on the wool substance, tending 

to alter or modify its affinities for the different classes or 
types of dyestuffs. 

Dipping. 

(1) Irregular application or penetration of the dipping 
solution, consequently irregular treatment of the wool. 

(2) Bad effect on the skin and on the health of the sheep, 
which may be reflected in the subsequent growth of wool, 
causing the fibres to be irregular in fineness, variable in 
strength, and staples showing a definite ‘ break.’ 

Hence it appeared feasible to arrange comparative tests and 
experiments, and from the results obtained to classify the wools in 
order of merit with regard to particular feature^. For such a purpose 
the nineteen lots of vrool received for examination should have been 
comparable in all respects and the treatment during inanufatdure 
made strictly comparative. In this cuse, the materials supplied did 
not rornph/ with the first requirement and, the difference in character 
and growfh did not appear to be solelg dve to the dipping treatment 
received. With materials varying as indicated, there was the choice 
of either treating the different lots in the same manner or giving 
to each lot just the treatment required to obtain the best result; for 
the purpose of this inquiry the former plan was deemed to be the 
more satisfactory as eliminating a number of variable features. 

The variations noted have made it very difficult to finally sum 
up the merits of the different wools, as such a finding, made 
statistically, would satisfy neither buyer nor seller; it is therefore 
recommended that each feature be considered separately.” 

A. — Scouring. 

Scouring is the process whereby the wool is freed from its natural 
and acquired impurities. The degree and cost of treatment depend 
upon the percentage of impurity present. A scouring test will 
therefore bring out the following points : (1) Which wools require 
the severest treatment ; (2) which wools give the highest yield ; and 

(3) which wools give the best colour. 

In series 2, the following results were obtained, the placing being 
in order of merit as regards colour: — 

Bradford : 17, 23, 25, 31, 19, 21, 29, 15, 11, 13, 27. 

Leeds : 32, 22, 26, 12, 18, 14, 24, 16. 28, 20, 30. 
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Note that the undipped lots, Nos. 31 and 32, are not placed top 
in boih cases; also that Lots Nos. 13, 27, 14, 20, and 28, the caustic 
soda and lime-sulphur dips, are low down on the scale. 

Bradford remarks: ‘‘In all cases, except three, the ordinary 
scouring was sufficient to obtain a satisfactory colour of material, 
but Lots Nos. 9, 13, and 27 (all lime-su!lphur) required and received 
a second scouring.” 

Leeds: “ In actual manipulation of the various wools no serious 
diffi(*ulties were experienced, but in the case of bulk weights more 
effective scouring would be necessary for Lots Nos. 1, 4, 14, 28, and 
33. Lo1 No. 28 required extra treatment before it was sufficiently 
clean for manufacturing pur])oses, and Lot No. 1 was on the border- 
line and would liave shown a better material if it had been more 
thoroughly s(‘Oured. In practice, the scouring treatment is adjusted 
to tlie conditions of the mat(‘rials, and under such circumstances the 
lots specified, whilst not so good as the other lots, would offer no 
insu])erablc difficulties.” 


Scoured Yield : Leeds ^ 


IVvcout. l*ov cent. 


52 

to 

54: 

Lots Xos. 10. 

18, 

20, 

00. 

48 

to 

50 : 

12, 

14, 

22, 

24. 26, 

4(i 

to 

48: 

M 32, 

8. 



42 

to 

44: 

1. 

7, 

28. 


40 

to 

42: 

„ 3. 

4. 




TIk'sc figuies ar(‘ valuable in that they show the yield to have 
some relationsliip to the period of growth of the wool after dipping. 

Lots Nos. 1 to 8(7 months’ growth) : average loss 57 percent. 
12 to 32 (2i „ ,, ): ,, „ 49.23 

33 to 3< (3 ,, ): ,, ,, 51.15 ,, 

Lot No. 32 (undipped): ,, ,, 52.83 ,, 

In confirmation of the al)ov(‘ results as regards difficulty in scour- 
ing, Professor Hollis found that, on analysis of the scoured wool, 
the lime-sulphur lots showed a high percentage of fatty matter. Also 
on analysis of the scouring liquor^ lie found that these lots had 
“ killed ” the soap to a greater extent than others. 


B. — Comutng. 

Combing is the mechanical treatment of ^vool whereby the long 
fibies (top) are separated from the short fibres (noil). The success 
of the oi)eratioii depends primarily on the character and condition 
of the materials under treatment. Mixed, weak, or irregular wools 
give a larger jiroportion of noil compared with uniform, sound, and 
regular lots. 

The following is the order of merit of to]) and noil yield from 
results at Bradford and Leeds respectively : — 

Bradford: 6, 23, 10, 21, 27,^ 36, 25, 9/ 31, 34, 29, 5, 38, 11, 17, 
13,* 15, 19, 2. 

Leeds : 4, 7, 33, 3, 35, 8, 32, 1,* 26, 16, 18, 14,* 30, 24, 12, 37, 
20, 22, 28.* 

9a 




264 JoiTKNAL OF THK DkPAETMKNT OF A ORICULTI RE. MaR., 192(). 


In both cases the variation between the highest and lowest yield- 
ing lots is 16 per cent. Note the positions of the lime and sulphur 
lots marked * and the undipped lots (Nos. 10, 31, and 32). 

Professor Hollis draws the following conclusions from the comb- 
ing results r — 

‘‘ The dipping treatrnent and the length of the period of growth 
after dipping show considerable influence, both on the j)ercentage 
of top gained from the greasy wool and on the proportion of top to 
noil, results which are of the utmost importance to the manufacturer. 

The following tables give details : 

Average Percentage of Top, 

Lots Nos. 1 to 8 (shorn 7 months after dipping) : 36.98 per cent. 

‘top. 

Lots Nos. 12 to 30 (shorn 21 months after dipping) : 40.58 per 
cent. top. 

Lots Nos. 33 to 37 (shorn 3 months after dipping) : 40.21 per 
cent, top. 

This variation in yield is primarily due 1o the partial washing 
which the wool received during dipping, ami those wools shorn 
within a short period of the dipping date yield the greater percentage 
of top. 

A rerage Proportion of Top to \oiL 

Lots Nos. 1 to 8 (shorn 7 nicmths after dipping) : 10.0 to 1. 

Lots Nos. 12 to 30 (shorn 2h months after dipping) : 7.3 to 1. 

Lots Nos. 33 to 37 (shorn 3 months after dipping) ; 9.0 to 1. 

These figures point in the other direction and show the greatest 
tear ’ is from wools shorn after the longest interval from the dijjpiug 
date, lliis table is most important as indicating the general influence 
of dipping, although it is admitted that the growth of the wool and 
the question as to whether this growth has been indirectly influenced 
by the dipping treatment must also be considered. 

It is regretted that none of the lots submitted for examination 
conformed with the Government's recommendation to dip twice 
within six weeks of shearing, a-s it is reasonable to assume from the* 
above results that such wools would show equally good or even better 
results, because the wool actually di])ped would represent not more 
than six weeks’ growth against twenty weeks’ growth as given above. 

Further, cx>mparison is rendered difficult when allowances are 
to be made for differences in the periods of total growth of the wool ; 
for it is obvious that under ordinary conditions, wools of fourteen 
months’ growth would have a longer staple, give a slightly better 
tear, and be more valuable than other wools comprising only twelve 
months’ growth. 

Weak wool due to iiTegular growth, or as a result of dipping 
treatment, shows badly. For example, Ix)t No. 20 with a ‘ break ’ 
in staple gave only 6.6 ppts of top to 1 of noil; again, Lot No. 28, 
damaged m scouring owing to its sticky character, presumably the 
result of the dip used, also gave 6.6 parts of top to 1 of noil; Lots 
Nos, 22 and 24 are further suggestive examples. 
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In actual iiianipulalion of the wool, no serious ilitficulty was 
experienced from the small excess of fatty matter in certain lots, 
mainly because of the small amount of wool submitted for treatment, 
but Lots Nos. 1, 14, 28 (lime and sulphur) caused the squeezing- 
rollers of the backwasher to become exceptionally dirty. 

Test , — llelative values of the combined wools (tops). 

Object , — The tops were valued t)ecause this stage represents 
the first, and perhaps the best, stage in manufacture for a thorough 
examination of the material ; the wool is in a more or less clean 
condition, and to a trained observer the good and bad features become 
apparent, and are allowed for in fixing its value or allocating a price. 


Result, — 7' op \ nines. 
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hold good; the undipped wool or material, having only a relatively 
small jmrtion of its length treated by the dipping solution, is the 
better. Lot No. 32 is the undipped or control lot. Lots Nos. 3, 7, 
and 4, which command a good relative price and also showed good 
average tearage, are lots M’hich were shorn seven months after dipping 
Lot No. 1 is low on the list owing to being dirty, and Lot No. 8 loses 
because it is badly stained. The values given are for tops to meet 
ordinary purposes, but if, for example, fabrics of a particularly 
good white or a very bright and delicate colour were required, the 
stained, dingy or inferior tops, as Lots Nos. 8, 1(1, 30, 2(), and 12, 
could not be used satisfactorily, not even after bleaching. 

Owing to the uniform scouring treatment given, not all the 
lops would pass the colour requirements of the top-maker and more 
severe treatment would he necessary to reach the (*oloiir standard 
recognized for trade purposes. 

The highest valued top is not necessarily made from wool 
commanding the highest price in the raw state, as the amount of 
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sinka^e or loss in scouring, the tear of proportional weight of top 
to noil obtained, and the amount of waste produced govern the price 
which may be paid for the greasy wool.’’ 

C. — Spinning. 

In this process the diameter of the drawn top-sliver, i.e. the 
roving, is further reduced and twist inserted, thereby producing a 
thread of yarn, which constitutes ihe raw material for the weaver. 
The finest, longest, and soundest wools, and wools with the greatest 
uniformity in resi)ect of these properties, spin best. The commercial 
value of the yarn depends primarily upon its suitability for the 
particular requirement, i.e. the type of cloth to be produced from it, 
but whatever the purpose may be for which the yarn is to be used, 
uniformity in diameter is an essential. Moreover, the stronger the 
yarn, the more durable will the cloth be. 

Bradford had no difficulty in producing good level yarns in 
either 40’s or 70’s count. At Leeds the spinning was kepi well within 
the limits of the wool having the poorest spinning property, and 
consequently no difficnilty was experienced in producing a level and 
even 40’ s yarn, 

Leeds: “Tensile strength showing lots arranged according to 
order of merit: Jfos. 18, 14, 20, 16, 4, 8, 35, 32, 24, 28, 22, 30, 26, 
37, 33, 7, 12, 1, 3. 

Notice here the positions of the lime- sulphur lots, viz. : 
Nos. 1, 14, and 28, and also Lot No. 32, the control lot. 

Order of merit as regards evenness in diameter : Nos. 37, 16, 
35, 30, 7, 14, 4, 24, 26, 33, 12, 18, 22, 20, 32, 1, 28, 8, 3. 

The control lot does not figure too well.” 

1). — Dyeing .and Finishing. 

^ It the colour of wool is destroyed to any degree, it becomes 
difficult to obtain a good level and even colour in dyeing, and if 
sufficient care is not exercised the cloth will show streakiiiess and 
quite likely the result may be an unsaleable article. Moreover, should 
fibres be affected adversely by the dipping solutions, their behaviour 
during the finishing processes, e.g. shrinkage, steaming, milling, 
etc., may be abnormal. The handling properties of ihe finished 
article will suffer in consequence, thereby reducing the market value 
considerably. 

Bradford : A five-yard length was cut from each of the nineteen 
cloths produced, the lengths being stitched together, dyed, and 
finished as one piece under usual trade conditions. Three separate 
lots were treated in this way and dyed with three distinct shades: 
blue, grey, and brown. 

E,Tarrnnntwn of Cloths after Ihjeing and Finishing: (1) Colour. 
—In all the colours there is a variation in shade between cloths made 
from different lots, which may be classified as ' light,’ ' medium,’ 
apd ‘ dark.’ The ^ medium ’ shades are most uniform, the lighter 
and darker shades are inclined to be uneven and streaky. 

(2) Handle and Finish , — The medium shades handle better than 
the lighter or darker shades. 
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(3) Classification . — The cloths may be classified as follows: — 


Good. 

Fairly Good. 

Fair. 

Bradford. 

Lce<1s. 

Bradford. 

Leeds. 
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' 35 i 

— 

— ! 

! _ 

33 


Caustic Btxla and sulphur, 
t Lime and sulphur. 

X Controls. 

Slninhagc in Width during iJgeing and Finishing, — The 
avera^’^e shrinkage in width during dyeing and finishing was 18.5 
per cent., the maximum being 20 per eeni. and the minimum 17 per 
cent. There is only a variation of three-quarters of an inch in all 
the cloths. 

Finished Cloths. — A comparison of tlie finished cloths does not 
reveal ihe same striking differences which are noti(*eable in the various 
lots afler scouring, combing, and spinning, the gradation between 
the difierenl classes being so slight as to be only noticeable to an 
exjiert. TIuh strength and elongation tests indicate considerable 
v^ariations, but these do not coincide with the grouping of the different 
lots based upon tlie processes up to and including spinning. It should 
be noted, however, that the cloths made from Lots Nos. b and 10, 
which had a high yield of top to noil, come under the heading of 
‘ Fair,’ whilst cloths made from Lots Nos. 2 and 19, which had a low 
yield of top to noil, come under the heading of ^ Good.’ ” 

Dyeing and Fmishing {Leeds). — “ Test for quality of natural 
colour after piece-scouring: — 

1st class: Lots Nos. 1, 32, 7, 28, 4, 35. 

2nd class: Lots Nos. 22, 24, 2G, 14, 32, 37, 33. 

3rd class: Lots Nos. 18, 12, 30, 20, 10, 8. 

This test for whiteness and brightness of tlie natural-colour effect 
is the best in the whole series, because of the intimate mixture of the 
fibr(‘s in each lot by the processes of manufacture. The lots placed 
in class three are of jKior quality, particularly Nos. 16 and 8, which 
are badly stained. 

In a test for millinj^ property, the average shrinkage w^as 20 per 
cent., the maximum being 22.42 per cent., and the minimum 18.10 
per cent. Milling demands a high standard of quality in the material, 
and the wools that mill well represent the best value. The milling 
properties vary only slightly and then apparently with the quality 
and length of the wool and not in accordance with dips and dipping 
treatment, except so far as the dipping treatment have altered the 
growth of w-ool by its influence on the health of the sheep. 
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Actual Dyeing TriaU . — Summary of results to show the materials 
in order of merit ai'cordin^? to their rtyeiiig* properties : — 

1st class : Lots Nos. ?i2, 26, 33, 1, 28, 35. 

2nd class; Lots Nos. 30, 22, 7, 14, 3, 18, 4, 24. 

3rd class: Lots Nos. 37, 20, 12, 16, 8. 

The findings are simply from the wools under examination and 
require confirmation before being considered as definite for general 
purposes. The results show (onclusively that for dark and medium 
shades the dyeing properties vary onlv slightly and the dyer could 
modify his treatment and match or shade to sample without much 
difiiculty. 

Tn many cases, the patterns comprising the whole range have 
received the same dyeing treatment and would be passed and accepted 
by the buyer in the ordinary way. 

In the lighter and brighter colours differences appear relatively 
greater; the small amount of colouring matter used enables the 
slight differences in affinity tor colour to be not(*d. Lots Nos. 30 and 
37 show a maximum difference, the former taking the colour some- 
what easily, whereas the latter is lighter in shade in each case. This 
variation does not appear to l)e entirely due to dip or dipping, as otlier 
lots having received similar treatment do not show the same result. 

Handle . — Difficulty is ex]>erienced owing to the standard known 
to the person making the examination; in some cases a soft silky 
fe«d is required and in others a soft, full, or ‘ woolly ’ liandle is 
desired. However, it does not appear that the diiiping treatment 
seriously affected the softness of handle of the finished fabric, and 
this feature seems to vary almost solely with the quality of the wools. 

Test . — Valuation of the finished fabrics. 

Resvht . — Table of lot numbers in order according to trade 
valuation of the finished fabrics made from the different wools: 
Lots Nos. 22, 37, 32, 24, 20, 26, 35, 33, 28, 7, 14, 30, 16, 18, 12, 4. 
8, 3, L 

(conclusion . — The final valuation is by the trader, who considers 
(1) material; (2) excellence of manufacture; (3) quality of the 
finished result; and apportions values accordingly. 

In this investigation the manufacturing treatment has beum 
uniform throughout, therefore the merits of the materials submitted 
are adjudged to be in accord with the order of arrangement of the 
lot numbers in the table given above. 

Ge:neral Conclusions. 

Important and interesting tests and experiments were made, 
many of which cannot be referred to in this shortened report. 
Amongst others may be mentioned Ixff No. 38; this batch of material 
comprised rough wool and waste from all the lots and, according to 
some authorities, such a blend should have produced a mixture effect in 
the dyed fabrics; in these tests, however, the results were, for all 
practical purposes, solid colours, A corresponding test was made by 
mixing the noils from all the different combing lots to form a blend 
which was carded and spun on the woollen system of yarn manu- 
facture; samples of this yarn, obviously inferior in colour to the 
best of the straight lots made into worsted yarn, were dyed bright 
shades which showed no sign of the mixture effect. 
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From the work done, the ansivers to the suff^ested possibilities 
outlined at the comineiieement of this abridged report ai^e as 
follows : — 

Dips, 

(1) Dips have, more or less, a destructive aclion on the wool. 

(2) Staining action by the dip does take ]>la(*e, and in some 
cases the discoloration is permanent. 

(f3) Dips cause the scouring treatment to be more difficult. 

(4) Slight changes in affinity for dyestuffs were noted when 
dyeing staples of wool from respective lots, but this 
feature is not j)roved as directly due to the dip used, 
because the undipped portions of the staples did not 
always agree in colour, and, further, considerable variations 
were found even in the same lot of w'ool. 

Dipping, 

(1) Defects due to irregular application and penetration of the 
dipping solution can only be X)resumed. The limited 
number of experiments made by dyeing the staples in tuft 
form s\ippoi4ed the theory, w’hilst w^hen staples >iere 
dyed as units siuh irregularity could not be definitely 
established. 

(2) From the variation in growth of the wool and from results 
obtained by dyeing wool staples, there is little doubt 
that this indirect effect is the probable cause of irregular 
materials.” 

General Deductions^ rt^tiie Depvrtment of Aoriculture. 

From the above results it would appear — 

(1) That all dips have a somewhat jire judicial effect on wool. 
Howoyer, the fact that the “ control ” lots in both experiments did 
not give the best results in all the processes through which the wool 
was passed suggests that some factors other than dipping must have 
caused the different and somewhat conflicting results obtained. (See 
comparative combing results table.) In this table the lots comprising 
series 2 should have occupied the same relative positions, both in the 
Bradford and Leeds tests, if the raw material had been identical in 
both cases. 

(2) That the lime and sulphur and the caustic and sulphur 
dips render the wool more difficult for scouring, but offer np 
insuperable difficulties. 

(3) That in the subsequent processes, the lime and sulphur and 
caustic and sulphur dipped wools show* up faAourably. (Compare 
combing and spinning results.) 

(4) That dipping has no detrimental effect on the dyeing and 
finishing properties of wool. This is borne out by Professor Hollis*^ 
statement; In many cases the patterns comprising the whole range 
have received the same dyeing treatment and would be jjassed and 
accepted by the buyer in the ordinary w^ay.” Also see his remarks; 
on Lot No. 38, comprising the waste from all the lots. 
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(5) That the sooner the dipping can be carried out after shear- 
ing, the less effect the dip is likely io have upon the wool. The 
tearage, i.e. the proportion of top to noil, proved to be bigger in 
series 1 than in either series 2 or 3, whereas the scoured yield showed 
the reverse, obviously due to the scouring action of the dip. 

However, it is not recommended to dip sheep straight from the 
shears in arsenical dips. Time must be ^iven for the wounds inflicted 
by shearing to heal, otherwise blood-poisoning may result and cause 
the death of animals dipped. 

In conclusion, it is desired to express the Department’s thanks 
and api)reciation for the valuable services rendered in connexion 
with the experiments: to Professor Hollis, of the Leeds Technical 
University; the Leeds Technical University, for the use of its 
machines by Professor Hollis; the Bradford Technical College, for 
the use of its machines; Professor Barker and the staff of the 
Bradford Technical College, by whom the tests were carried out; 
Mr. T. H. Moore, of Messrs. Moore Bros., wool merchants, Hudders- 
field, for organizing the experiments and the assistance which he 
from time to time gave Professor Hollis; Messrs. A. & V. Eobertson, 
for the generous loan of the sheep used in the experiments ; and also 
to Messrs. Mallinson, Bales, and Pickles, at that time members of 
the Sheep and Wool Division of the Union, for the woik performed 
by them. 


Outbreaks of Animal Diseases: January, 1926. 
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HANDLING, PACKING, TRANSPORT, AND 
STORAGE OP EGGS FOR SOUTH AFRICAN 
AND OVERSEAS MARKETS. 


By A. OwKN John, F.B.S.A., Lecturer in Poultry Culture, 
Grootfontein vSehool of Agriculture, Middelburg, Cape.’^ 


Golden Pules. 

The future development and progress of the poultry industry in 
South Africa depend to a great extent on the produciion and 
marketing of eggs of the best quality. Such eggs, wheiher disposed 
of in our own or overseas markets, should carry a guarantee of quality 
irrespective of grade. It is on a quality basis that we must depend 
(o maintain our position in the ■world’s markets. The fact is not 
perhaps appreciated to the extent it should be that we in South 
Africa, having a comparatively small consuming population, have to 
depend on the disposal of our surplus pioduction in the overseas 
market for the development of the industry on national lines, and to 
do this successfully we must produce an article of at least et|iial 
quality, if not superior, to that produced by the othev expoiting 
countries with which we have to compete. Hence the importance and 
necessity of producing a first-class egg and marketing it in the very 
best condition possible. It is only for the best that top prices are 
obtainable, which all producers should aim at securing. 

The apparent indifference of a large number of producers as to 
how their eggs are marketed is responsible to a great extent for the 
poor prices often obtained ; this can be verified by visiting the morning 
market of almost any town in the Union. There is usually no attempt 
at grading, consequently the small, large, clean, dirty, and mis- 
shapen eggs are all put together, oftentimes in a most unsuitable, 
unattractive container, so that one would not feel disposed to give 
other than an indifferent price for such a “ mixed commodity. 
If the producer is not sufficiently interested in his product to put it 
up for sale in an attractive manner and to be able to give a guarantee 
6.S to its quality, he must be prepared to accept an indifferent price. 

Further, it is of the utmost importance that care should be 
exercised in the production of the egg, otherwise improved methods 
of marketing will be of little value unless the conditions under which 
the eggs are produced are such as to ensure its keeping qualities 
until it reaches the consumer. 

* This article was originally written by the late Mr. W. 0, John, Lecturer in Poultry 
Culture at the Klsenburg School of Agriculture, and published in >1918 by the Department 
of Agriculture as Bulletin L.S. 42. It has now been revised by Mr. A. Owen John. 
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The following rules, if observed, will be conducive to the best 
interests of every poultry keeper individually, also the progress and 
prosperity of the industry as a whole : — 

1. Feed the hens on clean wholesome food. 

2. Provide an ample supply of clean cool water. When it is 

considered that an egg contains 72 per cent, of water, the 
necessity of cleaiilint^ss in this respect is self evident. 

3. Keep the poultry houses clean ; eggs laid in filthy surround- 

ings are tainted when collected. 

Also provide sufficient nests containing ample nesting 
material; for which clean dry straw, chaff, or grass are 
suitable. 

4. Eggs must be collected at least twice daily during the hot 

summer weather, and once daily during cool weather. 

6. Do not permit the male bird to run with the hens that produce 
the eggs for market; it is quite unnecessary, and further, 
unfertile eggs are 50 per cent, superior to fertile eggs in 
their keeping qualities. 

6. The male bird should be removed from the breeding pens 
at the end of the breeding season, as no more fertile eggs 
are then required ; by so doing you will eliminate the danger 
of the “ bad egg. 



Rules for Handling. 

1. Collect eggs in clean baskets; see that the hands of the 

collector are clean, as it is useless having clean nests if the 
collecting receptacles or hands are dirty. 

2. Place the eggs in a cool, dry, darkened room, which is airy, 

but not draughty, 

3. Eggs should not be kept in the same room with fruit, 

vegetables, etc., as they absorb odours very quickly and 
consequently deteriorate in value. 

4. When collected, the eggs should be placed in trays or racks 

with the large end up; this is the correct position (see 
Diagrams Nos. 1 and 

6. During wet weather use covered egg baskets when collecting, 
as dampness is harmful to the keeping qualities. Dampness 
produces mould fungus and grey and black rot in fertile or 
. unfertile eggs. 
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The washing* of eggs is most detrimental, for if the 
surface of an egg has once been wetted its keeping qualities 
are greatly impaired, and if placed in cold storage bacterial 
infection develops within thirty days. 

6. Use the misshapen, badly stained, and very small eggs for 

home use. 

7. Market eggs as regularly and frequently as possible, at least 

twice weekly, particularly during the summer months. 

8. Do not pack eggs with very thin shells, or those that are 

slightly fractured; these are easily broken in transit thereby 
spoiling many others. 




DUigram Xo, 8. 






Particulars of Export Egg Case. 

Note. — Depth of case for 10-lb. pack and u{) wards to lie 18.] inches. 


9. On no account should eggs of doubtful quality be packed ; this 
decreases the value of the goods, besides being dishonest. 


Egg Boxes. 

An important point when eggs have to be transported by rail, 
either to the market for sale or to the nearest centre for cold storage, 
is that they be packed in standard cases, i.e. eases of uniform size. 

Diagram No. 3 illustrates a box, showing all its essential details ; 
it is the standard box for export purposes as provided for in the 
Government Egg Export {Regulations. 
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The standard export egg box for all packs must be of the following 
dimensions : — 

CornpartmenU, — 11?| in. by Ilf in. square by 13J in. deep. 
Length . — 26 in. outside measurement overall including cleats; 
25 in. outside measurement excluding cleats; 24 in. inside measure- 
ment of two compartments including (*entre pariiiion. 

Width . — Ilf in. inside; 12i in. outside overall. 

Depth. — 13| in. inside; 14| in. ouiside overall. 

Specification for standard boxes in shocks; — 4 tops and boitoms, 
20 in. by 6 in. by J 4 sides, 25 in. by 6^ in. by I in. ; 4 ends, 

13i in. "by 5f in. by } in.; 2 (‘entres, Ilf in. by 6f in. by ^ in.; 
6 cleats, 12i in. by ll in. by h m. 

The two centre pieces to be joined together by two corrugated 
metal clips. 

The top of each side piece to be branded Kggs With Care.'^ 

I in. space between two pie(*es forming sides to permit of ventila- 

tion. 

i in. space between two pieces at each end to permit of ventila- 
tion. 

Finger-boles to 
Facilitate Holding. 



T)]agrum Ao, 4. 

Cardluiard Carton. Cardbt.ard “Flat” or Board. 


Usually when smaller quantilies are dispaiched lo local markets, 
cases of various dimensions and designs are used which are most 
unsuitable, us it is impossible to park such in the railway Van 
satisfactorily, conseciuently, with the numerous gradients wliich have 
to be negotiated, such cases move out of position resulting in numeious 
breakages. This can be remedied to a great extent by using a 
uniform box (this is strongly re(‘on»mendedb whi<‘h should be a unit 
of that shown in Diapam Ifo. li. 

The wood used in the manufacture of egg cases must be well 
seasoned and perfectly dry. There is a grave danger in using wood 
which is not quite dj y, as it produces mildew, thus causing later on 
grey and black rot fungoids in the eggs. A clean, white wood, fiee 
of resin, is best for this purpose, as it is practically odourless, which 
is another important factor. 

Cabdeoabd Caetons axt) Boabds. 

‘All cartons and sheets or flats should be made of clean white 
“ Bender pulp board,” the thickness of which must not be less than 
0.028 of an inch or 0.70 mm. calliper. Sheets or boards should be 




Handling and Packing of Eggs. 


265 


provided with finger-holes to facilitate handling. In no circumstances 
should soiled, or second-hand cartons, or boards be used. 

The cartons for “ smalls,” 1*3 J and 15 lb. pa<*ks must be 11^ by 
llj inches square by inches deep, each compartment in the carton 
being 1§ by If inches square by 2| inches deep. For the 16-lb. pack 
and upwards, including duck eggs, the size of cartons are 11 J by 11 J 
inches square by 2i inches deep, each compartment in the carton 
being 1| by T| inches square by 21 inches deep. 

It is most important that the cartons and boards, or flats, be of 
sufficient strength to ensure the conveyance of eggs in the best possible 
condition. The use of thin, flimsy cartons and boards made of w^eak 



lymgrani Skk 5 . 

Grading Ti-ay, 


cardboard js responsible for numerous breakages in transit and 
consequently disappointment and loss of business. 

Grading, 

Before packing, it is essential that eggs be graded for size. The 
grades provided for in the Kgg Export Eegulations are necessary 
for oyerseas market requirements. 

For our own markets the following grades are suggested as 
meeting the demand : — 1st grade egg for South African markets 
should be 24 oz. and over to the dozen, or 2 oz. and over per egg; 
2nd grade eggs 21 oz. per dozen and under 24 oz., or H oz. per egg. 
Except for export purposes, there has been practically no grading 
practised. It is certainly time this was done, as it would prove of 
considerable benefit to both producer and consumer' alike. 



260 Journal ok tHK Di^kartment of Agrtcxtlturk. — Mar., 1926. 


The method of grading is by comparison, first taking an egg of 
average size for the grade desired, holding this in the left hand, and 
with the right selecting all those of similar size from the eggs to be 
graded, periodically checking the accuracy of the work by iveigbing 
a dozen eggs on the scale. With a little pracfiee ohe may become 
ijuite pro&deiit at this work, handling a large volume of eggs in a 
short space of time. 

However many grades the eggs may be divided into, each should be 
of guaranteed quality; the grade itself represents the size or weight 
of eggs per dozen or hundred as the case may be, not the quality of 
the contents, which at all times should be above question. All thin- 
shelled, cracked, abnormally shaped, dirty, or soiled eggs should be 
used for home consumption. 



Diagram 0. 

Storm Laatern as Egg Tchter 

Diagram No. 5 shows a suitable tray for egg grading. Grading for 
colour is not recommended for export overseas, owing to the fact that 
our coloured or tinted eggs are not sufficiently deep in colour or tint 
10 compete with those produced elsewhere, particularly in France and 
Holland, which are very rich in colour and usually obtain a. high 
price on the London market. Therefore it is recommended that South 
African eggs be packed mixed, brown and white in even quantities. 
For our own market requirements grading for colour may be carried 
cut according to market demand, providing an enhanced price is 
obtained for eggs so graded. 

Testing. 

Having graded the eggs^ they should then be tested #r “ candled."' 
It is unnecessary to purchase an appliance for this purpose, as this 
can be made as follows : — 
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Make a frame of four light strips of wood e([ual in size to the 
window of your egg room, cover with stout caiivas or brown paper; 
ihis frame or screen is then fixed to the window by means of wooden 
buttons. At a convenient height cut an egg-shaped hole in the screen 
slightly smaller in size than a normal egg. Then darken the room, 
place an egg against the hole in the screen, and the contents will 
easily be seen. If it is desired to test at night-time an ordinary 
storm lantern with a piece of cardboard fixed around it as shown 
in Diagram No. 6 makes quite an efficient tester. 

Where large quantities of eggs have to be tested daily, such as 
egg circles or collecting depots, eggs are tested in bulk. For 
this purpose a darkened testing room or cabinet should be available, 
the eggs to be arranged in light but strong ply-wood trays, each to 
hold from 80 to 100 eggs; the trays are arranged in tiers on a fairly 
low table, with a space of from 5 to 6 inches between each tray. 



Diagram Ko, 7. 

Sound Shell. Fractured Shell which may only 

be detected under test. 


An electric bulb is used, fixed to a piece of piping 18 inches long 
with a few yards of electric wire attached ; this is inserted underneath 
each tray when the contents of each egg can easily be seen. 

However fresh eggs may be, it is necessary to test them before 
being sold, as it is not an uncommon occurrence for an egg to be 
laid out in the hot sun where it may remain for 4 or 5 hours before 
collection, by which time it is anything but a desirable commoditj^ 
for the breakfast table, although y new laid,’’ and it is only by testing 
all eggs that a guarantee of quality can be given. 

The objects to be looked for when testing are, blood spots or 
rings, cloudiness or staleness, germination. Further, it is possible 
for an egg to be fractured or cracked which may not be perceptible 
except under test; such an egg, if packed, would most probably 
break in transit, spoiling the contents of the box and depreciating the 
value. 
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Packing. 

The egg boxes should be weJl aired and perfectly dry prior to 
being filled. Spread f inch of clean, white, dry woodwool evenly 
over the bottom of the case; on this place a plain board (cardboard 
sheet), then the cartons ; press down finnly and fill the divisions with 
eggs, small end downward. Each carton holds ihree dozen eggs; thus 
there are 6 dozen in one layer of an egg export case. When the first 
set of cartons is filled place on top the plain board (cardboard sheet), 
then another set of cartons and so on until the case is full, containing 
860 eggs (export case). On the top layer place a plain board, and on 
this spread a layer of woodwool f inch thick. The case is now 
ready for the lid to be nailed on. 

Diagram No. 8 shows clearly what is meant. On the right is a 
full case, in the middle a case showing the woodwool on top, and on 
the left the case is seen with the lid on, nailed down and ready for 
market. 



JJiagmm No, 8, 
Metb<Kl of Pankinp. 


In no circunislances should second-hand eases, caitons, or boards 
be used when eggs are lo be placed in cold storage. With regard to 
smaller quantities of eggs for local markets, the same procedure is 
recommended, using a smaller case which should be a unit of the 
export case for the reasons previously stated. 

It is important that only one grade of eggs be packed in each case. 
Where there are producers of either white or tinted eggs respectively, 
naturally they cannot be expected to pack a mixed (tinted and white) 
€a$e. 

Producers should make a special point of obtaining the correct 
size of carton for the grade of eggs to be packed. The standard egg 
boxes and fillers are obtainable at various centres in the Union, the 
producers or packers should, however, be sure that the material is 
of the requisite quality, and that both boxes and fillers are according 
to ^standard requirements. Should any doubt or difficulty arise ia 
this connexion, the Poultry Officer at the School of Agriculture fex 
the area concerned should be communicated with, from wdibm th6 
necessary information can be obtained. 1 , r 
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Transpohting. 

Cases should be carefully packed on the cart or wagon, standing 
evenly, so as to avoid undue shaking or jolting. Always cover the 
cases with a sail or clean sacking io prevent heating from the sun, 
or the possibility of getting wtit from rain; further, the covering 
over of the cases will prevent undue evaporation which takes place 
rapidly during heavy winds unless protected in some way. At the 
railway station request, for the same reason, tliat the cases be placed 
under cover. 

Eggs should be dispatched either by fast goods or passenger 
train . 

With the precautions siiggested they should reach their destina- 
tion without undue breakages or practi(‘ally any deterioration. 

Marketing. 

To market successfully and obtain the best possible all-year- 
round pri(*es, it is not only necessary to produce eggs of good quality, 
properly graded and packed, but to be in a position to forward supplies 
regularly throughout the year. 

When making contracts with large consumers such as hotels, 
hospitals, educational institutions, etc., they require not only a sound 
article, but an assurance that a regular supply will be forthcoming 
weekly throughout Ihe year. Therefore when making contracts the 
available supply should be based on the maximum autumn and winter 
production. After the first year this obstacle can be overcome. 
Should suitable cold storage accommodation be available, full 
advantage of it should be taken during the season when eggs are 
plentiful. Eggs can and are being kept without any deterioration 
for 4 to 5 months. In this way the producer is able to enlarge his 
contracts in the second season’s operations and level up prices for 
the year. To obtain maximum results it is recommended that 
produces combine to market co- 0 ])eratively. In this way both large 
and small producers improve their position, as instead of competing 
with each other as otherwise would be the case, they join forces to 
their mutual benefit, at the same time jnoving a decided benefit to 
the consumer in being able to sell an article of guaranteed quality 
at a reasonable price all the year round, and prevent that fluctuation 
in prices wdiich is not good for either the producers or consumers or 
for the industry as a wdiole. 

Further, by co-operative effort a more uniform quality of product 
is ensured and the principle can and should be extended to the 
purchase of supplies such as foodstuffs, appliances, etc., all of which 
wdll cheapen the cost of production. 

Storage. 

Home MarhHs , — It is important when storing eggs for hoine 
markets that they be stored as far as possible in the town in which 
thejr are to be sold, the object being to save unnecessary costs and to 
be in a position to take advantage of the market when suitable. 

Overseas Markets (E,rport ). — All eggs intended for export over- 
seas should be stored at coast ports pending shipment, and at the 
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nearest port to the district in which they are produced. A long rail 
journey does not improve an egg, hence the necessity of curtailing 
it as much as possible by railing to the nearest export centre. 

Eggs are highly perishable and easily affected detrimentally by 
external conditions. 

When stored at the export port, eggs are shipped direct overseas 
with the least possible change of temperature (just the time taken in 
conveying them from the cold storage rooms on shore to those on the 
ship) and landed on the European market during the months when 
the external temperature is low. This results in practically no 
detrimental changes in condition. Cases on being opened by 
consumers are then found in good condition, resulting in good prices 
being paid for South African eggs. 

Chill-rooms. 

It must be distinctly understood that, whether storing eggs for 
home or oversea market, suitable chill-rooms are an abvsolute 
necessity. Of the various methods of cooling egg chill-rooms, the best 
for the purpose is known as ‘‘ air cooled,^’ i.e. the means of cooling 
(generally a system of pipes) is not located in the room itself, but 
is placed in a separate and insulated space (‘unveniently outside the 
storeroom, and connected with the latter by airducds and suitably 
arranged shutters for distributing and regulating a circulation of 
refrigerated air, the circulation being effected by air piupellers, 
driven by powder. In well appointed storerooms the refrigerating 
machinery and air propellers are in continuous operation in order 
that there may be no change in temperatures and the circulation of 
the air. Not only are these maintained and constantly recorded, 
but also the degree of humidity of the air in the storeroom is regulated 
carefully. 

Temperatures. 

The correct temperature for long storage is 35® E., i.e. for eggs 
stored for four and a half to six months. When stored for two to 
three months, eggs will be all the better if maintained at a tempera- 
ture of 38® F. Therefore, taken all round, 35® to 38® F. is approxi- 
mately correct. It may be well to state here why rooms with exposed 
ammonia tubes are unsuitable. All such exposed tubes, as can be 
seen by any one when visiting a refrigerating plant, are covered with 
rime (white frost). Now it is well known that freezing point is 
32® F., and, as mentioned, the temperature for eggs should be 35® or 
3® above freezing point; therefore, with exposed tubes at 35® F., there 
must be some moisture which is detrimental to the keeping qualities of 
the eggs. 

Frozen Eggs. 

On no condition should eggs be frozen ; owing to the fact that any 
frozen product, when once removed from the freezing temperature, 
deteriorates very rapidly in keeping qualities; in this respect eggs are 
highly perishable. Also, when a case is withdrawn from storage, 
the contents are not sold at once; in small shops a case of eggs may 
meet all customers' requirements for from 10 to 12 days. 
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Therefore, in storing eggs, the following points should be kept 
in mind : — 

1. Store at a temperature that will give the best results for the 

longest possible period after withdrawal. (Experiments have 
proved that the temperatures indicated give the desired 
results.) 

2. If for export, test closely and pack carefully, as any breakages 

or faulty eggs detract from the general value of the 
consignments. 

3. For home markets exercise the same caution; careful testing, 

grading, and good packing help to build up a sound rei)ula- 
tion and ensure good prices. 

The cost of stoiage works out roughly at 3d. per case (30 dozen) 
per week or part thereof. 


Stokki) Eggs ve)\sus Xkw-laid Eggs. 

Freshness is not the only vital point in the quality of eggs. 
Owing to the readiness with which eggs are spoiled, the term 
“ fresh ” has become synonymous with the idea of a most desirable 
quality in eggs. In actual fact, the age of an egg is only one of the 
factors which affect the quality. For example, an egg forty-eight 
hours old can be of poor quality if it has been laid beneath a 
manger in damp stable litter (a frequent nesting place on farms); 
this is also the case when eggs are laid outside in the yards in hot 
summer wreath er, when the freciuent vain storm lea\es the ground in a 
steaming condition, and the eggs gathered swarm with bacteria and, 
strictl,v speakijig, are unfit for food. 

Now eggs held in cold storage undei proper conditions for five 
or six months would be of a far higher quality than a “ fresh ’’ egg 
laid under the above conditions. It is well that the public be made 
fully acquainted with this fact. At present many (*onsumers think 
that eggs kept in cold storage are of inferior quality. This is not 
so, as eggs stored under first-class conditions are as good at the end 
of five to six months as wdien placed in storage, providing they are 
sound when put in. Proper cold storage will maintain a good egg 
in a sound condition, but it will not make a “ bad ” egg good. 


WlTHDUAWlNG FOR MaRKET. 

When eggs are taken out of chill-rooms, they should not be 
removed at oiu^e from a temperature of 35® F. to high outside 
temperatures of from 70® to 90® F. This causes what is knowui in the 
trade as ‘‘ sweating (due to condensation of moisture), and is 
detrimental to good quality eggs. The correct procedure is to remove 
the number of cases required from the chill-room to the air lock 
(this is naturally several degrees higher in temperature than the room 
itself) ; on the following day the cases may be removed to the store ; 
and a further twenty-four hours should elapse before the cases are 
opened and the contents unpacked. These precautions obviate the 
possibility of sweated eggs. In some countries the process to prevent 
sweating ’'is carried out somewhat differently. The eggs withdrawn 
for market are subject to what is known as a “ defreezing ” process. 
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Diagram No. 9. 

Motor Lorry loaded up ready to start for Docks. Sail off for 
pliotograpbic purposes. 



Diudvam No, 10 . 

LoweriDg Eggs into Obill -rooms on Board. 
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The plant for this purpose is situated in close proximity to the chill- 
rooms and consists of a room built of brick. At the one end there 
is a large motor-driven suction fan, at the other end of the room 
there is an opening (about the size of an ordinary dooiway) to the 
atmosphere. Covering ibis opening there is a screen which acts 
as a filler, also another screen or filter is situated about six feet in 
the room. The cases of eggs to be treated are placed in alternate 
lows on end between this se(*ond scieen and the fan which draws the 
air through the chamber, drying olt any moisture on the eggs owing 
to the change of temperature. The screens or filters, while preventing 
undue evaporation, also prevent dust and foreign matter coming in 
contact with the eggs. 


Witiidhaaval for Shipping (Export). 

For export the eggs are w'ithdrawn in an entirely different 
manner. The cases are taken direct from the chill-room and loaded 
on motor lorries. Diagram No. 9 shows such a motor lorry loaded, 
but ivith the sail or tarpaulin removed to show the (*ontents of the 
load. Or again, where convenient, a refrigerator or insulated truck 
is used to convej^ the eggs from the chill-room to the jetty or dock 
side. 

The unloading at the docks is carried out by porters, the cases 
being carefully handled t(» avoid jolting, and are packed on a flat 
platform in lots of twelve or twenty-four, as the case may be. At 
each corner of the platform are eye-bolts to which rope slings are 
attached. Diagram No. 10 shoWvS the platform with its load of eggs 
being conveyed by electric crane from the jetty to the hold of the 
ship. 


Ship’s Chill-rooms. 

These are fumigated at the port of loading to avoid the possibility 
of mildew, and are maintained at a uniform temperature of 35® E.; 
here again there are jio exposed ammonia pipes. 

The reasons why conditions differ when eggs are withdrawn for 
export are that in the latter case the eggs are taken from one chill- 
room to be almost immediately placed in another (i.e. in the ship). 
The period of exposure to external temperatures does not exceed 
twenty to thirty minutes, as loading at the chill-rooms and off-loading 
and transferring to the ship are carried out rapidly. 

Export Control. 

All eggs are exported under Government regulations and are 
inspected in accordance therewith at the port of shipment. Copies of 
the export regulations may be obtained on application to any of the 
Schools of Agriculture, or to the Department of Agriculture, Pretoria. 
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CO-OPERATIVE EGO CIRCLES. 


An Investigation into their Condition and Possibilities. 


As a result of an investigation into the coiulition of the various 
Oo-operative Egg Circles of the Union, the Division of Economics, 
Markets, and Co-operation points out that all the circles follow 
practically the same methods. 

Each member stamps his or hei nuiubei’ on the eggs : on the point 
of fertile eggs and on the side of infertile eggs. Although the eggs 
are sent in proper and approved boxes to the depots of the circles, 
nothing has yet been done to ensure the uniformity of these boxes. 
In the efficient marketing of eggs, standardization of (‘ontainers is 
an essential factor. 

The eggs are weighed upon receipt, and payment is made not 
according to the number of eggs, but to weight. Only sound eggs are 
paid for; the bad ones are destroyed. The eggs ait iested l)y means 
of a strong electric light and are graded into the following classes; — 
(a) New-laid; (h) Fresh; and (c) broken (quite an appretdable amount 
of these). 

No attempts are made (excepting bj" a few circles) to sell eggs 
on the local markets. It is difficult to state wdth any degree of 
certainty whether this is due to lack of funds, shortsightedness on the 
part of the directors, or contempt for the local markets; but it is 
beyond doubt that the egg circles are paying very little attention 
to organizing their business in such a way as to provide adequately 
lor local demand. 

The greatest w^eakness of the egg ciicles is theii- system of 
distribution. Little effort is made to secure contracts with Govern- 
ment institutions, railways, universities and school hostels, hotels, 
boarding-houses, etc. Advertising is to all intents and purposes not 
made use of at all. Hundreds of people do not know' of the existence 
of an egg circle in their own town, not to mention the matter of 
prices and quality. 

Payments are made monthly in cash. The average price obtained 
is satisfactory, but those circles wffiich gave attention to the develop- 
ment of local markets, paid the highest average prices to their 
members. 

On the 30th June, 1925, the number of rural gnd urban poultry 
farmers was about 82,000 and 28,000 respectively, and out of this total 
of 110,000, only 1,184 were members of egg circles. The number of 
fowls in the Union was just over 9 million in 1922. In 1926 the egg 
circles barely handled 10 million eggs; in oilier words, provided the 
number of fowls remained constant, only one egg per fowl per annum 
was handled by the egg circles. 
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With the exception of one circle there i« hardly any marketing 
of poultry, dressed or otherwise. Unless the circles give more atten- 
tion to this side of their marketing, the chances of improvement in 
the quality of table poultry are slight; moreover, under the present 
marketing system, producers receive very little encouragement to 
breed and to feed the right type of fowl, turkey, duck, or goose. 

As an outcome of its investigation the Division recommends: — 

(1) As in the case of all agricultural products, slandardization 
and efficient grading of poultry and eggs are absolutely 
essential both in respect of quality and of containers, and 
methods of packing. 

(2) It is essential that the surplus production be exported; but 
on the other hand, more attention should be given to the 
development of local markets. 

(d) The hygienic condition of many fowls and eggs is none of 
the best. As the necessary regulations have iDeeii passed, 
these should be properly carried out. 

(4) As many of tlie weaknesses of poultry farming may be 
ascribed to ignorance, education is very necessary, and it 
may be desirable to divide the Union into about five 
sections, with a well qualified extension officer stationed in 
each, who by personal contact with the farmers would be 
able to give the necessary advice and information, and 
also point out the necessity for giving wholehearted 
support to the various egg (*i]cle'^. 


Short Courses at Potchefstroom School of Agriculture. 

At the Potchefstroom School of Agriculture short courses weie 
conducted from the 4th to and inclusive of the 15th January, 192(>. 
(Iwing to the unfavourable weather conditions the number of applica- 
tions received were not so great as was expected, hut on the other 
hand the type of student was most encouraging. The apj)licants wt»re 
mostly young farmers actually engaged in farming — a type the 
Schools are most anxious to see make use of the tuition and informa- 
tion placed at the disposal of farmers at those Institutions. The 
(iourse in beef cattle and maize was held for the first time in 
January (instead of June as formerly), it being a more convenient 
period for maize and cattle farmers. The ii umber of applications was, 
however, disappointing, though it is still considered that January 
will prove to be the most suitable season for the course. 

Altogether fi7 men and 33 women attended these short courses, 
which consisted of one each in sheep and w^ool ; maize, summer cereals 
and beef; and domestic science. 
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INQTJIBIES AND REPLIES. 


SELECTED LETTERS FROM FARMERS. 


[Hereunder are a number of recent letters replied to by the various Divisions and 
Schools of Agriculture concerned. They are selected for publication as being of interest to 
farmers genei^ly in the localities affected. In each case the area only from which the 
inquiry emanates is given ; as the replies must necessarily be curtailed, they will indicate, 
when required, literature from which further information may be had. All departmental 
bulletins quoted are obtainable on application to the Editor.] 


Pip in Chickens. 

Kafiir River, Orange Free A^tate . — My fowls are suffering from 
what is known as pip. Kindly give me the (‘uuse and cure for same. 

Glen School of Agriculture replies : Pip is nothing more than 
the hardening of the skin on the tip of the tongue, caused by the 
bird breathing through the mouth instead of the nostrils. This would 
happen when the nostiils are closed, due to a cold or wet mash 
adhering to them. Ultimately the bird dies from starvaiion due to 
to the inability to pick up food. To (uire, fii*si remove* the cause. If 
the him has a cold, cleanse daily its head, mouth, and nostrils wuth 
either salt W’ater, diluted Kerol, or copper sulphate, and remove the 
bird to a warm, sheltered, dry (‘oop. Soften the tongue by applying 
glycerine, and remove pip or horny structure on tongue when soft. 
Feed liberally on bread and milk. 


Stock-proof Gate across a Spruit. 

IIoo 2 )stad, Orange Free State, — I am troubled by cattle gaining 
access to my lands through u gap in a fence caused by floods damaging 
the fence w'here it crosses a spruit seven feet in width. Can I be 
advLsed of a cheap method to enable me to surmount this difficulty? 

Glen School of Agriculture replies: Procure a piece of old piping 
or boiler tubing, or a good stout round pole of sufficient length to 
enable it to be l3olted to the two fence-posts adjacent to the spruit. 
Before fixing this pipe or pole to the fence posts, obtain three pieces 
ot chain long enough to extend from points in line with the top of 
to points vertically below about two feet from the bed 
of the spruit. Now^ make an iron ring about two inches larger in 
diameter than the piping or pole, but, before making the weld 
necessary to complete this ring, insert the round iron of which the 
^ be made through the end link of one piece of chain. 
Attach similar rings to the ends of the tw^o remaining pieces of chain. 
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A door or gate is now constructed from any old wood, and shaped to 
the same shape as the spruit, leaving a space of about one foot between 
the sides and bottom of the spruit and the gate. Care should be 
taken not to make the gate too heavy. The chains are now attached 
to the gate and the rings slipped over the pipe or pole when the 
arrangement is ready to fix in position. The pipe or pole is then 
attached to the fence-posts with the door hanging in position to make 
the fence stock-proof, since when the spruit is full the gate will be 
forced open by the water, and Avhen the flood subsides the ^ate will 
close automatically. To prevent erosion it may be advisable to 
stone-pitch the sides of the spruit below the fence. 


Feeding of Bacon Pigs. 

I Aid yh rand, (hatige Five State . — I have several young sows from 
120-140 pounds in weight. These are not growing, and they want the 
boar. As you know, bacon factories require them from 160-200 
pounds in Aveight to obtain the highest price per pound. Should I 
haA’c these sows bred':' l^lease adAUse me as to the feeding of these 
pigs. I have plenty of mealies and greeji rye, but no milk. 

Glen School of Afjricnlfnre replies: The pigs are, of course, 
undei Aveight as far as the bacon market is concerned, and it will 
take some time before they reach the desired AA'eight if thej^ are 
getting nothing but mealies and green rye. These feeds alone are not 
satisfactory for young groAving pigs, and since you liaA^e no milk it 
is suggested adding about 10 per cent, of meat-meal to the mealies. 
If any soavs arrive at the market and they are visibly in pig, the 
buyers Avill naturally make allowance for this, and you aauTI not get 
top pi ices tor the pigs. So, if you Avant the best prices, it will be 
advisable not to have the soavs served; but if you prefer it otherwise, 
it shmild not be done until shortly before the pigs are marketed. 


Anthracnose in Vine. 

George, Cape Province . — Please adA’ise me regarding the specimen 
of vine forwarded for diagnosis of disease: — 

Elsenburg School of Agriculture replies : The disease is diagnosed 
as Anthracnose. Treatment consists in a aa inter application ^about 
August) of one of the folloAving mixtures: — (1) 1 gallon sulphuric 
acia, 10 gallons water. {N.B . — The acid must l>e added slowly to 
the water, not Auce versa.) (2) 5 lb. ferrous sulphate, j pint sulphuric 
acid, 1 gallon water. 

This mixture is swabbed over the vines after pruning. If the 
stems are badly scarred, burn all the prunings. As it is too late to 
do this now, it is suggested that bordeaux mixture of the 4-4-50 
strength be used. If you have only a few vines you might buy 
bordeaux powder, which simply requires the addition of Avater. 
Sulphuring will have little or no effect, and is only recommended for 
the control of oidium in A’ines. 



278 Jot'KNAL OF THK Depahtment OF AoHK'tTi/nTRK, — Mak., 1920. 


Cracking of Sweet Potatoes. 

Swellendam, Capj Province . — Would you j)lease inform me of tin* 
cause of the cracking? of my sweet potatoes? 

Elsenhurg School of Agriculture replies : The cracking may be 
due to several causes. The chief reason probably is that the fertilizer 
was applied in too large a quantity in one spot near the plants, thus 
forcing them too rapidly in a ground that at one time or another 
during the growing period set very hard near the surface, owing to a 
heavy rainfall shortly after planting, or to the interval between irri- 
gations being too long. The hest practice is to apply the soluble ferti- 
lizers broadcast over the soil before the last ploughing, disking, or 
harrowing so as to get it well mixed with the soil. 

You are advised to plough now your ground intended for potatoes 
and let it lie over in a rough state until August. Horse-dropping or 
farmyard manure should be applied to the soil now and jiloughed 
under so as to enable it to rot and get thoroughly mixed with the soil 
before the potatoes are planted in August. XTse the following ferti- 
lizers in your soil for potatoes: — Government guano, 100 lb,; bone- 
dust, 125 lb. ; superphosphate, 125 lb. ; muriate of potash, GO lb. 


Dehorning of Calves. 

Marico , — Kindly advise me as to the best method of dehorning 
calves ? 

Divisioti of Veierinary Education and Research replies: The 
underlying idea is to prevent the growth of horns by destroying the 
horn-buds. This being so, the operation must be carried out while the 
calf is still very young, within a week after its birth. At this stage 
the hoin-bud may be felt as a small button embedded in the skin. 

For the purpose of destroying the horn-bud a caustic agent, such 
as caustic soda or caustic potash, is employed. Either of these agents, 
in the form of sticks about the thickness of an ordinary lead- pencil, 
and 5 inches long, is procurable from atiy chemist. These sticks, 
being caustic, should be handled with great care; they should be 
wrapped in a piece of paper to project the hands and fingers, one end 
being left uncovered. 

The calf is prepared by clipping the hair on the skin overlying 
the horn-buds, washing the clipped areas thoroughly with soap and 
warm water, and drying with a cloth or towel. A solution of 
ammonia in water may be used for removing the oily secretion and 
cleaning the skin. 

The actual operation is then carried out as follows: — ^The un- 
covered end of the stick is moistened slightly and then rubbed over 
the entire surface of skin in which the hud is situated. First one 
horn-bud is treated and then the other, and the application is repeated 
two or three times on each. Care should be taken to apply the caustic 
to the horn-bud only and not to have loo much moislureDn the stick, 
since otherwise the skin in other parts may be damaged. 

After treatment the calf should be protected from rain, since 
water on the head after application of the caustic will cause it to run 
down the face. 
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Pineapple Jelly. 

Piquetberg, — How can I make jelly from pineapples? Why is 
it that some fruits never jell? 

Elsenhurg School of Agriculture replies : In ihe making of jelly 
from pineapples or any other fruit which is lacking in pectin (the 
jellying quality), fruits such as apples, quinces, oranges, lemons, or 
guavas (which have pectin) should be used in conjunction with them. 
When ripening, fruits contain more pectin than when fully ripe; it 
therefore follows that jellies and marmalades, if not made early in 
the season, lose a great deal of their jellying qualities. Pectin can 
be made to keep any length of time and used with any fruit which 
is required to jell. It is made as follows; — J lb. white portion of 
orange peel, tablespoons lemon juice, G cups cold water. 

vScrape or grate the yellow from the peel of the orange. Remove 
the remaining white portion and pass it through a food chopper. 
Weigh, and for each | lb. allow 3 cups of ihe water and 3 tablespoons 
lemon juice. Mix thoroughly, allow to stand for 4 or 5 hours, then 
boil for ten minutes, and allow to cool. Add another 3 cups water. 
Bring to the boil again, and allow to stand overnight. Boil for 5 
minutes again and allow to cool. Place in a flannel bag and remove 
all the juice by squeezing. Filter it through a clean jelly bag. Do 
not press the second tiirie. If pectin is to be kept, pour the liquid 
into clean jars and vsterilize for half an hour at boiling-point. 

When using this with pineapple, add it to the extracted juice in 
the proportion of 1 tablespoon to a quart of juice. 


Jerusalem Artichokes.” 

Middelhurg^ Cape, — Kindly inform me whether Jerusalem 
artichokes should be lifted and stored when the tops die, or should 
they be left in the ground and dug out as required ? 

Grootfoniein School of Agriculture replies: Jerusalem artichokes 
should be left in the ground, and forked out when requiied for use. 
They vshould remain in good <*ondition in the ground until trnvards 
the end of the winter, when growth commences. 


Rearing of Ostrich Chicks. 

Oudtshoorn, — Why do ostrich chicks, about nine months old, 
peck out their own, and one another’s feathers? 

Grootfoniein School of Agriculture replies : Ostriches develop 
the habit of feather-picking almost invaluably when the birds are 
closely confined and food is plentiful. All observations point to the 
belief that it is simply a bad habit induced through idleness. The most 
effective remedy is to turn the ostriches out on the veld and make 
them hunt for their food. The effect will be noticeable wuthin a 
couple of weeks. The bird’s time will then be fully occupied in 
looking about for food, and the bad habit engendered by former ea.^y 
conditions soon forgotten. • - 
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NOTES FBOM THE GAZETTE.** 


Attention is drawn to the following matters of interest which appeared in 
the Union Gazetie: — 

(Abbreviations: Proc.*’’-Proclamation. G.N.’ ^-Government Notice.) 

Gazette. 


No, Date, 

1525 15/1/2$ 

1530 5/2/26 

1530 5/2/26 

1529 29/1/26 

1530 5/2/26 


Items, 

Crown Lands for Disposal . — The following piect*s of Crown lands 

will be offered for sale by public auction at the places and 

times specified: — 

(o) ITie farm Bulshoek, in extent 127 morgen, situated in the 
Division of Clanwilliam, Cape, i*n front of the C(?urt- 
house at Clanwilliam on the 3rd April, 1926. (G.N, 

No. 75.) 

(b) The farms Achterste Fontein Heights, Bakkrans, Brand- 
hoek^ Klipbakken, Matjeskloof, Verzien, Vyfhook, 
Wildehondskloof, and Swart Scheur, Clanwilliam District, 
Cape, in front of the Court-house at Clanwillram on the 
3rd April, 1926. (G.N. No. 219.) 

(c) liOts Nos. 4, 5, 6, 7, 8, and 9, of Oakdale Estate, Division 
of Riversdale, Cape, at the residence of Mr. F. van der 
Vyver, superintendent of Oakdale and Novo Settlements, 
on the 27th of March, 1926. (G.N. No. 229.) 

Applications will be received at the Department ol Lands, 
Pretoria, for the lease of certain farms in Bloemfontein 
and Bosliof Districts, Orange Free State. ((3.N. No. 190.) 

Also for ct‘rtai«n farms in the Lydenburg, Zoutpansberg, 
Johannesburg, Pretoria, llustenburg, and Standerton 
Districts, Transvaal. (G.N. No. 200.) 


1528 22/1/26 

1529 29/1/26 


1528 22/1/26 


1529 29/1/26 


Dippivfj. — The compulsory dipping of sheep and goats has been 
ordered as follows: — 

(a) On the farms Stormfontein and Droogefontein, Wodt'house 
District, between the 1st January and the 31st March, 
1926. (G.N. No. 99.) 

(b) In the Districts of Prieska, Hopetown, Herbert, 
Kimberley, and Barkly West, Cape, during the period 
1st March and 30th April, 1926. (G.N. No. 140.) 

The compulsory dipj)ing of cattle has hecn ordered as 
follows : — 

Every fourteen days in the fourteen-day dip on (a) the farms 
Syde No. 245, Tlic Chime No. 246, Dmgleside No. 244, 
Lions Glen No. 81, Stafford No. 83, Glen Aiggy No. 84 
De Hoop No; 257, Nerston No. ^56, Sandback No. 82, 
Amsterdam Town, Tweepoort No. 49, Avocja No. 258, 
^lerriekloof No. 259, Ennlovudwalile No. ^0, Sarashof 
No. 286, Paardenkraal No. 290, Samlee No. 289, Athole 
No. 85, Glen Eland No. 21. Gediild No. 291, Kolwani 
No. 293. Timbana No. 292. Bushmanspruit No. 295, 
Zandspruit No. 103, and Koksdal No. 296, Ermelo 
District, Transvaal (G.N. No. 126); (6) the farms 

yiakfoptein No, 46, KHpplaatdrift No. 47, Hohiek 
No, 41, Welgevonden No. 166, Klein llieespruift West 
Jagtlust No. 64, iGeinbuffelspruit No. Ill, 
Carolina District, Transvaal. 

(G.N. No. 176.) 
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1529 29/1/2C 

1530 5/2/26 

1530 5/2/26 


Every sev^en days in the seven-day dip on (a) certain t'arma 
in the Carolina District, Transvaal (G.N. No, 175) j 
(t) certain farms in the Pietersburg District, TransvaaL 
(G.N. No. 220.) 


Every five days in the five-day dipping-fluid on (a) Zweloiikwe’a 
Cattle Dipping-tank Area, Umziinkulu District, Transkei;. 
(h) certain farms in the Pietersburc District, Transvaal. 
((/.N. No. 220.) 


1628 22/1/26 Plant Discaffes . — With a view to preventing the spread of ivart 
disease in potatoes^ the following farms have been declared 
to be restricted areas: Vogelstruisfontein No. 62 and Wit- 
^oortje No. 44, District Krngersdorp, Transvaal. (Proe. 


llegulations with regard to the above are scheduled in 
Government Notice No, 129. 

1520 29/1/26 Fencing , — Contributions towards the cost of dividing fences 
have been declared obligatory as follows: — 

(a) On certain farms in the Division of Calvinia, Cape. 
(Proe. No. 20.) 

(h) In Wards Elands River and Rhenosterkop, Pretoria 
District, Transvaal. (Proc. No. 21.) 

(c) In Ward No. 3, Komati River. District Carolina, 
Transvaal. (Proc. No. 22.) 

1530 5/2/26 For the purpose of obtaining repayment of the advance 

(and payment of interest thereon) which has been made 
by the Government for the erection of a dividing fence 
between the farm Jackhalsfontein and Locations Nos. 1, 
2, 3, 4, 5, and 6, Herbert District, a levy has been 
imposed on and shall be collected from each adult male 
inhabitant of the above farm and locations. (Proc. 
No. 27.) 


STAFF: APPOINTMENTS, CHANGES, ETC. 


9/11/25 1). ( t , Steyn, Ji.Se.y DrMed.Vet.^ appointed Veterinary Research 
Officer, Veterinary Education and Research Laboratory, Allerton. 

1/1/26 N. van Dalsen, First-grade Inspector of Co-operative Societies, 

Division of Co-operation, Pretoria, promoted to Senior-grade 

Inspector of Co-operative Societies, Division of Co-operation, 

Pretoria. 

4/1/26 I, S, Foitrie, JJ.A.(*S.A.), B.A. {Honours^ Oxford), appointed Second- 
grade Economist, Division of Economics and Markets, Pretoria. 

4/1/26 M, C. Mossopy il/./sV., appointed Entomologist, Division of 

Entomology, Pretoria. 

7/1/26 F, A. Helper, appointed Lecturer in Botany, Glen School of 

Agriculture, 

20/1/26 IF. JRadey LL.BJ^ appointed First-^rade Inspector of Co-opera^ 

tive Societies in Division of Co-opera tioii, Pretoria. 

20/1/26 A, TF. 0. Boch, B.Com,y appointed Second-grade Inspector of Co~ 
operative Societies in Division of Co-operation, Pretoria. 
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NOTICE. 

“ FARMING IN SOUTH AFRICA.” 

The Uepartineiif’s njoiithly Journal wil] l)e ihsiied under the above 
title from April, 192b, onwards. Present snbseribers to the Journal 
will receive Farminn in South Afnca unless the (Toverninejit Printei, 
Pretoria, is advised to the contrary. This publi(‘ation will (*ontain 
concise, practical notes, urticlews, etc., bein^ information that the 
Department of Agriculture wishes to brin^ before the farmer. 

IMPORTANT. 

Apply at once to the government Printer, Pretoria, sendin^c 
6&. foi a year’s subscription to 

“FARMING IN SOUTH AFRICA.” 


and secure from the beginning the publication tha^ will keep you in 
close touch with your Department. 




Journal of the • Department 
OF Agriculture. 


VOL. XII. 


JUNK, 1926. 


No. 4. 


PabliHlod <]uartei'l7 in English and Afrikaans by the Department of Agriculture 

Onion of South Afnca. 

SUBacHiPTlON : Within the Onion and South* Wes( Africa, BBm (otherwise BBm) 
annum, post free, payable in advance. 

. Applications, with subscriptions, to be sent to the Government 
Printer, Pretoria. 


NOTES. 


The Quarterly Journal. 


Jounm} of ihc Depaitinvnt o) 
Aif! ivaJtnre slaited publication in 
April, 1920, since wlieiiit appeared 
monthly until and includino* the 
March, ]92(), number (Vol. XII, 
No. 3). After that issiU‘ it was 
decided 1o jniblish the Journal 
quu’t(M‘l\ instead of monthly, and 
the ])rps‘'nt is the first number in its 
ipiarterly form (Vol. XII, No. 4). 
The Journal will continue to 
publish ajdicles of the same nature 
(and possibly others of a more 
technical naiure) as in the past, 
but the notes, under the iitles of 
‘‘ Departmental Activities ” and 
Inquiries and Tleplies,’’ will not 
he included. 

In the place of the Journal, the monthly ]»ublication Jarrninfj 
in South Africa was started in April, 1926. Its purpose is to publish 
f<liort articles and notes- that to the fanner. In it will 

appear the notes, reierml to above, that formerly were in the 
Journal^ toji^ether with suimuaries of articles published in the 
<jual'terly Journal^ and other features. 

The siihsoription for each of these publications is 6s. per annum, 
j>ost free, to residents in the Union ind South- WeKst Africa ; otherwise 
€s. Bemittanoe, with name and address, should be sent to the 
Oovernment Printer, Pretoria. 

10 
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Index to the "^Journal.” 

The index of Volume XI (July to December, 1925) of <lie Journal 
of the Department of Agrimlture is now ready, and those requiring 
a copy thLeteqf are requesWl kindly to apply for one to the (government 
Printer, Pretoria, when it will be supplied free of charge. 

The next volume of the Journal will comprise the monthly issues 
for flanuary, February, and March, and the quarterly ones for 

June, September, and December, 1926, An index for this volume will 
in due course be pre])ured on the same lines as past ones, and be 
supplied free of charge to 'ai)plicants. 


The Genera of South African Flowering Plants. 

Students of Somh b.<ri4*!Jiy N>in welcome the coming 

publication of a convenient handhoofe’^chi'the South African Flowering 
Plants, which is now in the printer’s hands. It is com])i]ed by E. P. 
Phillips, M.A., I). Sc., F.K.S.S.Afr., Senior Botanist, Division of 
Botany, and will be Memoir No. 10 of the Botanical Survey of South 
Africa. 

Since the year 1868, when the late Sir Joseph Hooker published 
the second edition of Harvey’s ‘'Genera of South African Plants,^’ a 
great need has been felt for a similar work brought up to date. Since 
that time the exploration of the South African flora has made tremen- 
dous strides, especially in Natal, the Transvaal, and South-West 
Africa, which at that period were almost terrae invognitac, but even 
in the Cape Province many new genera have been found, and others 
have become better known or have been remodelled. Dr. Phillips's 
book will therefore be a great boon to all botanical workers in South 
Africa, even if they have large libraries at their disposal. It will also 
be of great assistance to teachers in secondary schools and to students 
of our univ'^ersities, as well as to ofticers in (jfoveriiment De])artnients. 

To these the elaborate keys which have been constructed with 
minute care, and have, as far as ]H)ssible, been repeatedly tested, 
should be particularly welcome. We expect that Dr. Phillips’s work 
will act as a great stimulus to advance the study of our immensely 
varie.d flora. 

The book, which will (‘onsist of between’ 500-600 jmges of deserii)- 
tion and keys, will be sold at £1 per copy.,^ ’lt|td^^ now be placed 
wit h I be Government Printer, Pretoitijtfdwi&i^^ Super inteiu 
Government Printing and Stationery Cli^et'own. 
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STUDIES IN THE COST OP PRODUCTION OP BACON 
AT THE CEDARA SCHOOL OP AGRICULTURE. 


{Under the Directum of the Dinsion of Field and Avimal Husbandry,) 


I. 


By A. K, JNkmyn, M.Se., and 

H. J. VAN DKR MeRWK, 


Six( I': Mar(*li, 1924, a iiniubor of experiineiitvS on various local })rohlems 
ill eonnexiou with the produciiou of baconers have been in prof^ress at 
the School of Agriculture, Oedara. 

An interim report on some phases of this work is jne^ented liere. 
Th(» data l^ere f^iven cover — 

(1) the effect of the age at weaning on the subsequent growth 

of the pig ; 

(2) (a) the feed cost of gains in live-weiglit on various rations 

from the v;eaner to the finished baconer stage; 

(h) the total feed cost of eighty-six baconers for the sani(‘ 
period ; 

(il) the use of self-feeders; 

(4) the quality of carcass jirodiU'ed by the systeuis of feeding 
, followed in these experiments. 

Effect of A(;k at AVkaninc; on tjik Si hskqc kni (tronvtu of the Pic. 

(renenil Outline, — Young pigs are generally weaned at from eight 
to twelve weeks. There is sone* difference of opinion as to u hat age 
is the best for weaning. The o)>timum age, naturally, will depend 
on the (‘onditioiis under which the weaners have subsequently to grow. 
To determine the most suitable age under conditions whei'e a regular 
supply of green feed is available throughout the feeding pv^riod, and 
where there is a fair supply of separated milk as well for at least the 
first three or four weeks after weaning, a number of records were taken 
on seventy-one weaners utilized in the feeding ex])erlments described 
in ibis rei>ort. 

I’he experiments were divided into two sets of trials which 
•commenced on the 24th August, 1924, and the 4th itay, 1925, respec- 
tivelj'. 

7'rmZ :\o, 1 — De^^rription of Pips , — In this trial thirty-one cross- 
bred Berkshire x Large Black pigs were w^eaned at twelve, ten, nine, 
and eight Aveeks of age. The pigs were completely w^eaued at one 
operation. They wera then divided for other experimental purposes 
into four feeding lots. Data, lioweA^er, are aNailahle on the age at 
which each individiial pig readied 180 lb. live-weight. It is possible 
therefore to determine fairly well what effect the age of Aveaning has 
had on the pig's subsequent growtii. 

10a 
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Description of Sy stein of Feeding, — The four lots Avere fed ou the^ 
folloAving: systems: — 

Lot I. — Stye-fed. 

Lot It. — iSelf-feeder on Kikuyu pasture. 

Lot III. — Limited grain ration on Kikuyu pasture. 

Lot IV. — ^Kull grain ration on Kikuyu pasture. 

The stye-fed pigs were given cut Kikuyu grass as a substitute for 
pasture. Lots I, III, and IV were fed separated milk througliout.. 
Lot II was only giA^’en separated milk for three weeks after Aveaning. 

The average ages at whieli the pigs of the dilferent weaning ages 
reached 180 lb. live-weight are given in Table I. 

In Lots I, III, and IV there avuvS no significant difference betAveen 
the ages at Avhi(*h the jiigs of the different Aveaiiings reached 180 lb. 
In tlie self-feeder lot, however, the eight and nine weeks’ weaning did 
not do so Avell us the later weanings. The nupiber of jiigs iin^ohed 
seems too M.mall to jiistifv the irndusiou f)f all this rather cumbersome 
data, and, therefore, only tli#^ aAwage ffgui’es.of .ull the pigs tif the one 
age are slioAvn liere. 

Trial No. 2. — Description of Pigs* — Forty cross-bi ed Berkshire x 
Large. Bhu k pigs, weaned at the ages of elcA'eii, nine, and eight weeks, 
Avere used for this trial. 

Description of Feeding System. — The pigs Avere then divided for 
otlier experimental purposes into four lots and fed on the folloAving 
systems : — 

(a) Stye-fed. 

(h) Self-feeder in dry lot. 

(c) Self-feeder in dry lot. 

(d) Haud-fed in dry lot. 

All lots were given a ration of se})uruted milk for three Aveeks^ 
after Aveaning, Subsequent to this, only the stye-fed lot received 
separated milk. All the pig's Avere given a liberal sup])ly of gre>n 
feed in the form of rape, kale, or chon moellier. The pigs were 
marketed at 185 lb. live-w'eight, as compared with the 180 lb. of the 
first trial. Similar data to that obtained in Trial Ko. I are available 
on these pigs. 

In this trial in ea<dj lot, including tlie self-feeder lot, tin* pigs of 
the different weaning ages reached 185 lb. at the same age. 

Tabm: I. 

Age at irhu'h 180 or 185 lb. Live-weight wa.H Ifeaelted by Different 

Weanings. 


Trial No. 1. 


Number of Pigs.*’* 

Age at Weaning in Weeks. 

Age at which 180 Ib.f was 
Beached in Days. 

8 ' 

12 

181 

10 

10 

181 

7 

9 

191 

0 

8 1 

182 


* Tbetc were 40 pigs in these trials, but data are ouiy avaital)ie uu HI. 
t When any pig was over 180 or 180 lb, in weight at the time of weighing, a coirectiotti. 
bas^ on the individual rate of gain for the previous few days, was made. 
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Trial No. 2. 


Number of PijirH, 


Age at Weaning in Weeks. 


Age al which 183 lb. was. 
Heached in Days. 


17 

8 

lo 


i 

I 


11 

9 

8 


181 

183 

181 


J)iscits,sion of liesitlU , — It appears from Table I that in these 
exjieriiiientR the age of weaning has made no significant <Hli‘ereiice to 
the time at which 180 lb. or 185 lb. live-weight was reached. 

These I'esints are soniewluit mor.^ sigiiilicant than may ii]jpear on 
the surface, because the jmtclice followed in this experiment of mixing 
weaners of different ages in the same feeding lot is not to he recom- 
mended. 



Ilreedlng Sows on Pasture. 

Despite the fact that })lenty of trough-room was provided, tiie 
younger pigs were considerably handicapped by competition with the 
older onCvS. The older i)igs were eonstantlv removed as thev reached 
the weights of 180 and 185 lb. This tended to minimize the handicap; 
yet, despite their disadvantage, the younger weaners were /inished off 
at the same age as the older ones. 

Coifrluitions. — (a) In these trials the pigs weaned at eight w^eeks 
have done as well as those weaned at twelve weeks, or at ages betw(*eu 
twelve and eight weekTf*. 

(h) Since an eight weeks' w^eaning gives a greater use of the sow, 
it seems to, be the most suitikble weaning age of those tried. 

Finu) Cost of tuk Gains Madk fbom the We anki? Sta(;k to the 
Finished Baconeb. 

In this section are summarized the resnlts of two trials. 

Trial No. 1 commeiu^ed on the 24th August, 1924, 
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Trial No. 2 commenced on the 4th May, 1925. 

Trial No. 1 therefore covers a period of summer feeding and Trial 
No. 2 one of winter feeding. 

Descrvption of Pigs Used , — The pigs used in both trials were 
cross-bred Berkshire x Large Blacks, which varied from eight to 
twelve weeks of age at the commencement of the experiment in Trial 
No. 1, and from eleven to fourteen weeks of age in Trial No. 2. 

Description of System of Feeding , — Unless otherwise stated, the 
hand-fed pigs were fed as much grain as they would clean up within 
about twenty minutes from the time of feeding. 

When the pigs were not on pasture, green feed was given twice 
daily in as large quantities as the pigs would reasonably clean up. 

The green feed in Trial No. 1 consisted of either Kikuyu pasture 
or of cut Kikuyu grass fed as a soiling crop. 

In Trial No. 2 rape, kale, and chon moellier were used as green 
feed in the sequence named. 

The concentrated feeds used were of the average c^ommeroial 
quality. The maize was whole yellow maize^ Grade No. 2. The 
rations used in the diflPerent lots are des(^ribed in Table TI. 

Table II. 


C ornhinaiions of Feeds in the Various liafions. 


Lot I. 


♦Stye, 

FiiH grain ration, 
Whole maize. 
Separated milk, 

Bone and meat meal, 
Kikuyu gruss. 


Tnal No, 1 . 


Lot n. 


Pasture, 

Full grain ration, 

Wh 'le maize, 
Separate<l milk, 

Bone anti meat meal, 
Kikuyu pasture. 


Lt>t III. 


Past ure, 

Limited grain ration, 
vvhoie maiee,! 
Separated milk, 

Bono r»iid meat meal, 
Kikuyu pasture. 


Trial No, 2. 


Lot I. 


Stye, 

Full grain ration, 
Who e maize, 
Separated milk, 

Bone and meat meal, 
Blood- meal, 

Green feed. 


Lot II. 


! Pry lot, 

I Self-feeder, 

! Whole maize, 

1 ’ 

! Bone and meat meal, 
: Blood-meal, 

, Green feed. 


Lot ITT. 


Dry lot, 

Self-feeder, 

Whole maize, 

Bone and meat meal, 

Peanut-cake meal, 
Green feed 


Lot IV. 


Dry lot, 

Full grain ration, 
Whole maize. 

Bone and meat meal, 
Blood-meal, 
Peanut-cake meal, 
Green feed. 


^ The proportions in which these different feeds were fed wei-e 
vari^ during the experiment. The average proportions for the whole 
feeding period are given in Table III. 
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Table III. 


Average Proportion hy Weight in which the Various Rations were 

Fed. 


Trial No. 1. 


Feed. 


Whole maize 
S(‘parated mdk ... 
Horu' and mcjit meal 


Stye-fed. Li 


. j 2r»*H lb. 

. I 4*;i({allon8 

. I 1-1 Ih. 


S\6tem of Feedin". 


niiied Giain llation.j 


26 • 5 lb. 

H*7 gallons 
1-5 lb. 


Full Grain Ration. 


28*2 lb. 

4*1 galluD.s 
1-4 lb. 


Trial No. 2. 


System of Feeding. 


Fpcd. 

Stye-fed, 

Sell -feeder. 

, Self-feeder. 

Kaud-fed 


nio<.Kl-meal. 

Peanut-ealve Meal 

Cheek Lot., 

Whole maize .. ... ; 

11) 

48 *0 lb. 

i 18»6lb. 

:16*2 lb. 

Separated milk ... 

1 IGH ualloiis 

— 

; 

— 

Bone and rnciit meal ... j 

2*r»lb. 

1-0 lb. 

1 1-0 lb. 

1*2 lb. 

ni(X)d meal i 

1-nlb, 

.*»-4 lb. 

1 - i 

1-0 lb. 

I’eauat-cake meal ... | 


— 

i 6-0 lb. 

! 

2-7 lb. 


Sy.ileni of J{erorJs,—-\ll the teed used was weighed. The pigs 
were weighed every two weeks t'roiii the coiiimeneeiiient of the experi- 
ment, and at shorter intervals as they approached market weights. 

Tlie ])ig’s were marketed at approximately 180 Ih. live-w^eight in 
Trial No. 1 and 185 lb. in Trial No. 2. ’ 

Whenever a sufficient number of pigs reached these weights they 
were dispatched to the bacon faetoiw and the necessary adjustments 
made in the feed and experimental records. 

Tables IV and T show the amounts of feed consumed and the cost 
of such feeds. 
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Pitcunsion of lietults . — The feeds used were such as are generally 
available to the Natal farmer, and have been balanced according to 
the usual methods. On these rations the pigs seamed to have made 
satisfactory and economical gains. 

In Trial No. 1 , at the prevailing prices for feeds, the aveuage cost 
of gain in live-weight was 3‘4d. per lb. 

In Trial No. 2, Avith a. somewhat lower price of maize, the average 
price was 2‘6d. per lb. These costs do not, of fcourse, include the 
coat of the weaner. 

In Trial No. 1 the Eikuyu pasture proved a very satisfactory 
feed. The pigs relished the grass, but were not able to keep it down. 

, The figurifs given for. pasture could, consequently, liave been 
reduced if smaller areas had been used to start with. 

Except for the stye-fed lots, the two trials are not dii’ectly 
comparable. Trial No. 1 took place in the summer on pasture, 
whereas Trial No. 2 covers a period of winter feeding in dry lot. 

The two stye-fed lots, however, show close agreement, and the 
figures for the consumption of feed by these lots may be taken as 
fairly representative of what can be expected under conditions such 
as obtained in this experiment. 

The Total Feed Consumed and the Feed Cost of all the Pips . — 
During Trial No. I sixteen pigs were on hand, which do not figure 
in the three experiments reported here. Fourteen of tljese pigs were 
finished for market and records kept on the feed consumed in the same 
way as for the experimental lots. They were, ns it turned out, 
fini^ed.. a.t. a .lower cost than the experiment pigs. Q’wo pi^s died 
during Trial No. 1. The total feed consumed by the foidy-six pigs 
in Trial No. I and forty pigs in Trial No. 2 is given in Table VI. 
These figures are inclusive of the deaths in Trial No. 1 and the 
preliminary feeding period of Trial No. 2. They are therefore 
different from those in Tables IV and V. They include all the feed 
consumed from the day of weaning until market-weights were reached. 

Despite the handicap of the loss of two young pigs in Trial No. 1, 
the feed costs of the two trials work out at approximately the same, 
viz., 3'18d. and 3’06d. per lb. 

Conclusions. — (1) The average feed costs per lb. of grain for all 
the experimental lots from weaner to bacon stage worked out at 3‘4d. 
per lb. in Trial No. 1 and 2’6d. ])er lb. in Trial No. 2. 



The Total Amount of Feed^ the Am(mnt of Feed Us^d to Produce 100 lb. Gain of Live-iveighi , and the Cost 

oj the Combined Four Lots in each of the Tiro Trials, 
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(2) The total feed costs of all the pi^s in the trials, iucludiug 
losses and certain pisys not appearing in the experiments reported on 
in Trial No. 1, jxiuounted to — , 

Trial No. 1. — 3*18d. per lb. 

Trial No. 2. — 3'06d. per lb. 

The I’sE OF Selk-fkkj)krs. 

General Outline , — The use of self-feeders has been advo(*-aled in 
South Africa on account of the inefficiency of native labour. It i> 
generall.\ acknowledged that this system is not so economical of feed 
as that of hdud-lecdiug, but the certainty that the pigs have a 
sufficient supply of l)roper feeds always available is said to 
compensate for the possibly less economical gains. 

Description of Pips , — Thirty Berkshire x Large B1 ick pigs — 
eleven to fourteen weeks old — were used in this trial. These i)igs 
were weaned at eight to eleven weeks. After weaning they were all 
fed on a ration of maize, pollard, separated milk, and green feed for 
a pretiininary feeding ])ei‘io(l of three weeks before the experiment 
proper was coiniuenced. 

D*\^cription of Feeding Sgsfein , — It was originally planned to use 
only a ration of whole maize and bone aud meat meal fed in vseparate 
compartments of a self-feeder. Earlier trials have indicated, how- 
ever, that bone and meat meal is an unpalatable fee<l, and that pigs, 
where given free choice, will not eat Mifficient of this feed to balance 
a maize ration. It was de(*ided therefore to adliere to a basal ration of 
maize and bone and meat meal, bnt to .sup]dement the bone and meat 
meal by, in the one case, an animal protein such as blood-meal, and 
in the (*ther hv a vegetable i)roteirj, such as peanut-cake meal. 

The pigs were divided into three lots of ten ])igs each. Each lot 
had the run of a dry lot of half an acre in extent. As much green 
feed in the form of lape, kale, and chou moellier as the pigs would 
consume w^as j)rovided twice daiiy. The hand-fed lot was fed us much 
grain feed twice a d.iy as the pigs would clean up in twenty minut(»s 
after feeding. 

The other lots hud the necessary grjn’n in front of them con- 
tinuously in separate compartments of a self-fee^l^^r. 

T he di ftereii t ra t io n s used w ere : — 

Lot 1 (self-fed), — Whole maize, bona aud meat meal, blood- 
meal. 

Lot 2 (self-fed). — Whole maize, bone and meat meal, peanut- 
cake meal. 

Lot 3 (hand-fed). — Whole maize, bone and meat meal, peanut- 
cake meal, blood-meal. This lot was intended as a check 
on Lots 1 and 2. 

System of Marhetlrig ,—T]ie pigs were marketed at 185 lb. live- 
weight. Whenever a sufficient number of pigs of 185 lb. or over were 
uA^ailable, the necessary record.^ of weights and adjustments of feed 
were made and the pigs were sent to the Farmers^ Co-operative Bacon 
Factory, Estemirt, to be killed, cured, and graded. 

Table VTT illustrates the feeding results of this trial 
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Diseusdon of Results , — The self-feeders proved satisfactory. The 
amount of feed consumed per 100 Ih. increase in live-weight compares 
quite favourably with the hand-fed lot. The self-fed pigs wasted a 
considerable amount of feed. Some feed was also rendered uneatable 
by rain beating into the self-feeder troughs. Birds also consumed a 
certain amount. This wastage has l>een included in the feedl 
consumed^ and probably accounts for the apparently greater consump- 
tion per 100 lb. increase ijx weight. 

The self-feeder pigs gained faster than the hand-fed pigs in the 
dry lot, but the gains were more expensive. The extrit expense was^ 
made good by the fact that the se?frfeeder pigs wei'e ready for market 
earlier and sold at ^d. to Id. per lb. more than the hand-fed ones, 
which struck a falling market. This indicates a promising use for 
the self-feeder in forcing pigs for an early market. The self-feeder 
pigs on the hoof appeared considerably more chunky than the 
hand-fed lots. 

The most interesting feature of the trial is the unpalatability of 
the bone and jrieat meal. It was noticed that the bone and meat meal 
was very little eaten by either self-fed lot. AVhen given free (holce 
the pigs eat either five times as much blood-meal or six times as much 
peanut-cake meal as bone and meat meal. 

In this trial the, most expensive gains were made by the peauut- 
cake-ineal-fed pigs. Tliese pigs also produced the mosi unsatisfactory 
bacon. The cost and economy of gains of ail lots are considered 
satisfactory. 

('Occlusions* — (1) The jngs on the self-feeders made faster but 
not so economical gains as the pigs wliieli were hand-fed. 

(2) The greater rate of gain in the self-feeder pigs enabled them 
to be marketed at a higher price than tlie liand-fed ones — they con- 
sequently returned a greater profit. 

(Jl) If speed ill marketing is desired, the self-feeder system may 
be a desirable form of feeding. 

(4) On account of its unpalatability, bone and meat meal alone 
is not a satisfactory feed for use in a self-feeder. 

The first three oonclusi<»ns have been frcqu.mtly substantiated by 
work in the TTnited States of America 

Quality of Carcass. 

'Die pigs in Trial No. 1 were sent to the Nelsrust Ba(‘()n Factory 
for slaughter. A projiortion of the sides were shipped after (juring to 
the South African Trade Commissioner in London for report. 

The ])igs in Trial No 2 were sent to the the Fanners’ Co-operative 
Ba<*on Factory, Estcourt, for slaughter, and a proportion of the sides 
was subsequently dispatched to Messrs. Thnipps & Company, Johan- 
nesburg, for a similar report. 

In both cases the quality of the carcasses proved unsatisfactory. 
I'he facjtory reports show that the carcasses were of an average quality,, 
but in both cases the wholesalers’ report stated that the sides were too 
short, fat, and soft. 

The pigs were sold on the hoof for the highest price obtainable at 
the time of sale, and on both lots good profits were realized. 
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From the standpoint of immediate profit, the system of feeding* 
^ould seem to have been a success, but, from the standpoint of the 
production of bacon for export, it has certainly been a failure. 

These preliminary resuits are disquieting. The pigs used were a 
good tyj)e, both boar and sows are from ])n;5e-winning strains, th»i 
feeds used are those wbicl» have j)erforce to form the major part of a 
pig ration in Natal. Yet l*oth trials indicate that, under the condi- 
tions described, satisfactory hacon is not produced from a ra+ion 
consisting mostly of maize, though well balanced in other respects. 

The question now is to modify this ration with feeds whii*h are 
commonly available in South Africa, and whi(di will produ(*e a firm 
side at a reasonable cost. To this end it is the intention in the next 
trials to modify the feeding system in two directions: — 

(a) Lengthen the time of feeding. It w^as noticed that tlie less 
thrifty pigs, which finished slowest and lelurned the 
smallest net profit, were reported as making the best bacon 
sides. 

(h) Altering the proportion of maize in the ration. This v/ill 
be done by the use of barley and pollard, either throughout 
the feeding period or in the finishing period alone. 
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FOWL TYPHOID. 


By (j. Martiisagua, V.S., M.Sc., B.V.Se.. Veterinary Kesearch 
Officer. Pietermaritzburg;, Natal. 


Fowl typhoid is an acute specific disease of poultry^ having the 
general characteristics of a septicaemia, and (caused by a jod-shaped 
organism known as Bacillus rjallinaruw. 

Histoky of THE Diskask. 

The disease was first noticed as far back as 18T8 in northern 
Italy by Perroncito, the famous Italian veleiinarian. Tie ])ointed out 
tlnit it was a disease different from fowl cholera (a disease which it 
simulates very closely in many respects), but ihioiigli la(‘l\ of 
bacteriologic al knowledge in tliose days, it was not possible to affect 
a clear diagnosis. 

This disease was first described by Xlein, in Orpington, Kent, 
England, in 1888, under the name of infectious enteritis” of 
fowls, and is still known on the Continent of Europe as Klein’s 
disease. Ite was also able to isolate tbe ('ausal organism, which be 
n a 1 lied Ba r illu ^ fjallinarum . 

In 1895 Moore described an infectious disease in poultry in tbe 
United States. He gave a more detailed description of tbe organism 
tlian Klein, and desigiiated it Baclct iu in. sanffninariu m , but 
associated it at that time w'ith infectious leucaemia of fowls. 

Years later Hadley, of the Ithodc Island Experiment Station, 
made a comparative study of the organism isolated by Klein and 
Moore respectively, and showed that those organisms were identical. 
Since then this disease has also received a good deal of attention by 
veterinary bacteriologists in Holland, i^R<l Belgium. 

In South Afri(‘a foAvl typhoid seems to have been confused in the 
past with fowl (‘holera. 

In 1907 Robertson, of the Grahamstow'ii Laboratojy, re])orted 
the oc*(uirrence of a jioultry di.sease simulating fowl cholera. Tlie 
description given by E<»bertsou points more to an atypical form of 
tbwd cholera than fowl typhoid. 

Mr. Mitchell, of the Allertoii Laboratory, Pmteimaritzburg, in- 
vestigated many epidemics among ]>onltry in Natal dniung tbe last 
three years, and never met wu'th fowl cholera. 

The wTiter investigated a number of epidemics among poultry in 
the TransA’aal while working in the Ouderstepoort Laboratories, 
Pretoria, but also failed in his search for fowd cliolera. 

It would thus appear that the majority of epidemics of a sep- 
ti(*aemi(* nature in this c'ountry are not fowd cholera as wos previously 
surmised, but fowd typhoid. 

There is no data available wdien fowl typhoid wns first introduced 
into South Afric a, but it looks as if the disease has been smouldering 
for years in this country and is on the increase at present. 
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Many of our *)oultry epifleinics vvliieK we so often <*all fowl* 
sieknens, liver disease, “ bloiikam,” etc., are probably due — in the 
majority of eases — to fowl typhoid. 

Our present knowled^re of this disease in Soiiili Africa 1 ased 
on the careful clinical, patholo^rical, and baeteriolojyical study of five 
epidemics occurring: within a five hundred miles radius, involving the 
Transvaal, Natal, and East Griqualand. 

The first cases diagnosed were sent from a poultry farm near 
I'retoria to tlie Onderstepoort Laboratories in November, 1924, when 
tlie o\vner informed us that lie losi ^ixtv fowls from a similar out- 
break the ])revious year. During Maich ot the following year two 
Bevere outbreaks oecuried in 'Johannesburg on tl:e farms of two 
])roniineiit jioiiltrv breeders, whose plants an* situated many miles 



Biixl ouaeriog with Fowl Typhoid. 

(Natui-al Case.) 

ajnirt. During Mny of the same year dead fowls were sent in from 
Cedarville, East Griquland, to tlie Allertoii Lahoratoiy, Fietermaiitz- 
Imrg. The disease -was recognized and baeteriologicallv coiitirined. 
The owner informed us that his maximum losses were at the rate of 
fifteen a day During October, 1925 two live siek fowls arrived at 
the liahoratory from a farm near Pietermaritzhurg, and the disease 
was diagnosed liy Mr. Mitchell as fowl typhoid. 

To each of the owners wliere the last four outbreaks occurred an 
autogenous vaccine was dispatched immediately after the 
bacteriological diagnosis was made, ac(‘om])anied with instructions 
as regards isolation and general sanitation. 

Vaccination is still in the experimental stage, hut the results 
so far <J)taiued have been em^ouraging. It seems that the epidemics 
were cheeked by the prompt vaccination of all apparently healthy 
birds. 
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All the above outbreaks were marked by extraordinary severity 
o£ infection and biph mortality, except at one farm, where the 
owner had his fowls in separated coops. 

The orjj:anism causing the disease was isolated — in all (*ase8 
studied — from the liver, kidneys, spleen, and blood-stream, and 
readily grown on the common artificial media. 

The disease was reproduced again artificially by feeding the 
organism to healthy birds. 

The incubation period of the disease in Soxith Africa, under 
experimental conditions, varies from two to six days before a rise in 
temperature is noticeable. 

Symptoms or Olinical Features. 

The symptoms are recorded as noted in South Africa, to enable 
poultrymen to detect the disease quickly, in order to take the necessary 
precautions to arrest it and prevent its synead. 



Bird suifering with Fowl Typhoid. 

(Experimental Case.) 

Showing typical ruffling of neck feathera, drooping of wings, and head drawn closely 

into body. 

In an avian typhoid epidemic theiHj is generally a sudden onset 
of the disease. The owner loses fowls in rapid succjession until the 
disease has run its course, the death-rate depending on the resistance 
of the flock as a whole and the virulence of the organisms present. 

The individual sick birds show a diminished appetite, increased 
thirst, and general dullness. The feathers are ruffled, especially round 
the ne(‘k, and the head is held closely to the body. The wings often 
droop, the sick fowl sometimes standing with closed eyes assuming a 
moping appearance; gaping and regurgitating movements are some- 
times noticeable. 

The droppings are of a «eemsh-yellow colour and, as a rule, of 
a diaffhceal nature. The feathers below the cloacal opening are 
greenish-yellow tinted with faecal matter. 
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The comb varies j^eiierally from a dark-red to a purplish-blue 
colour, but occasionally some individuals may manifest an auQemic 
appearance, especially of the wattles. 

There is a high fever varying from lOT.f)® to 111.5^ F. The 
sick birds often feel quite hot to the touch when picked up from the 
ground. There is a loss of condition, and just before death there is 
marked prostration and often profuse diarrlupa. The fowl becomes 
comatose and the temperature sub-normal. 

Referen(;e to appendix shows two typical fowl typhoid tempera- 
ture charts of fowls wdiere the disease has been pioduced 
ex}>erinientally at the Laboratory. 

PoST-MOllTKM ApPEAK AXCKS . 

Rigor mortis or stiffening sets in immediately after death. The 
skin in the region of tlie breast is sometimes of a reddish colour and 
the sulxutaneous vessels slightly injeeted. 

On opening the abdominal cavities an excess of amber or blood- 
stained fluid is often present. 

The liver is the most constantly affected r)rgan in avian typhoid. 
It is miK'h enlarged in the initial stages of 1)ie disease. The surface 
is smooth and of a dark-red colour, displaying also yellowish ])atches. 
On im'ision the liver is ri<‘h in blood and quite friable in consistence. 
Tf the disease is of more than a week^s standing, irregular multiple 
ne(*rotic spots or greyish specks are often seen. If an incision is 
made, these specks are noticeable under the capsule and throughout 
the liver substance. These specks may he vseattered or very numerous. 

The sideen is also as a riile enlarged. When this organ is much 
enlai-ged, greyish iiTegular specks are just noticeable under the 
cai)sule. The oigan is of a dark-red colour. 

The kidneys are generally swcdlen, rich in blood, and of a 
y el low i sh -h ro w 1 1 a pjiea ran < ‘ e . 

The lungs are often hypenuunic or reddisli and oedematous, 
especially when there is fluid in the body cavities. On cutting into 
the lung substance, a frothy fluid is sometimes ejected fiom the 
bronchial tubes. 

The heart is, as a rule, filled with coagulated blood. It some- 
times displays large, irregular haemorrhages on the suria<*e, whicli is 
of interest, as this feature is held by some as diagnostic of fowl 
cholera. In South Africa haemorrhages on the epicardiuin and 
auricles were seen in three epidemics out of the four which came 
under observation. The heart sack generally contains an excess of 
fluid. 

The intestines are, as a rule, pale, and show nothing but 
yellowish mucoid or greenish ccmteiils, but .'-ometime^ there may I e 
catarrhal enteritis with irregular haemorrhagic^ patches on the lining 
mucous membrane. 

The cloaca generally contains a soft greenish-yellow facM-al 
matter. 


Recommendations for Combating the Disease. 

(1) Sanitation is of primary importance in controlling any epidemic 

in poultry. 

(2) Have fowls penned off from the free range at the time of the 

outb]:eak to diminish tire danger of spreading of the disease. 
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Akimai. : 
Fowl. 

No. 3, Natal. 
Date: 5/5/25. 

Remarks 

Fed with a 21- 
hour-old oul- 
tiirt? on bran 
mash. 


Animal : 
Fowl, 

No. 1, Natal. 
Date : 6/5/25. 

Remarks : 

Fed with a 24- 
hour-ojd broth 
culture on 
bran mash. 


Vktebtnary Educatioi^ and Research Division, 
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Veterinary Kditcation and Ueseahch Division. 



Temperature Charts of BSpcrimentally Infected Fowls. 
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(3) All in-contact fowls should be sef?regated, the sick birds killed 

off, and the carcasses, with those which have died from the 
disease, destroyed by burning. 

(4) The droppings should be (ollected daily, and burned or sprayed 

with any of the standard disinfectants. 

(6) Disinfect walls, floors, and perches of the fowl-house with a 
spray ])ump, using any efficient disinfectant. 

(6) Eeinove all .shade-i)rodu(dng vegetation from the old runs and 

dig in lightly 1 to 2 inches deep unslaked lime and allow to 
remain unoccupied, if ])ossible, until after the winter. 

(7) Tlie water supi>ly should be identiful and free from eontamina- 

tioii. Fresh wati*r should he given at least twice daily. 

(8) All re<*eptacles for food and water should be scalded with boiling 

water, containing caustic soda, so long as the epidemic rages. 

(9) Spreading of the disease from the sick birds by rats, sj)arrows, 

or any other probable vectors should be guarded against. 

(10) Birds which have retiuaied from shows, or stock birds whi(*h haA’e 

been punduised from another breeder, should be isolated in 
a separate i)en, removed as far as possible from the fowl-runs, 
for a peri(»d of two weeks, in order 1o guard against the intro- 
duction of this disease. 

(11) Take the temperatures of your sick birds, as a high temperature 

woubl help you in arriving at an early diagnosis. 

(12) Send one or two of your sick birds in a box, which will prevent 

possible spread of tlie disease en route, by passejiger train to 
the Jiaboratory for examination and diagnosis. If fowl typhoid 
is present a ])ro])bylactic vaccine can be prepared which is 
efficient in reducing the mortality. 

(A liamplilet by 1). T. Mitchell, M.B.r.A\S., on tlie 
“Diagnosis of Disease in Poultry and the Despatch of S])eci- 
jnens ’’ may be procured by writing for it.) 

Labels for the free dispatch of siiecimens can be supplied 
on recjuest by the Veterinary Research Laboratories at the 
following addre.sses: — 

Ondersteimort Laboratory, 

P.O. Box 593, Pretoria. 

Rail, Pretoria North. 

Allerton Laboratory, 

P.O. Box, 405, Pietermaritzburg. 

Rail, Alctoria Station. 

Fowl Typhoid A^^ccixe. 

A^a(*cines are issued free of charge only t.) owners, where the 
disease has been definitely diagnosed, and under the following con- 
ditions: — . 

(1) That only 50 per cent, of the birds are inoculated and that 
these are marked in such a way that they can be identified 
for three months, 

(2) That a record of mortality fn>m the marked and unmarked 
lots is kept. 
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(3) That all birds which die are forwarded to the Laboratory 
for post-mortem. 

(4) That the birds under test are not disposed of for a period of 
three months after inoculation. 

(5) That a report on the test, at the end of three months, is 
submitted to the Laboratory. 

Dose : 1 c.(\ per Fowl. 

(1) A hypodermic syringe of 3 c.e. capacity and, advisably, six 

hypodermic needles are necessary for the operation. 

Procedure. 

(2) Before the o]>eratiou the syringe and needles must be sterilized 

by boiling for 15 minutes. During the operation dip each 

needle iji a 75 per cent, alcohol or 2^ per cent, carbolic solution 
before the next bird is vaccinated. 

(3) Inoculate under the skin of the inside of the thigh or under tb<^ 

wing. 

(4) A second vaccination after an interval of a week may be advisable. 

It is recommended that, to start with, only a small number of 
birds be inoculated: if no untoward results are observed within three 
days, the remainder may be done. 
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PBUNINa OP THE VINE, 


By S* W, VAN Xtekehk, Governmeiit Viticulturist, and L. Pekkins, 
Dried Fruit Officer, Elnenbuift' School of Afi:riculture. 


Befoke discussing priiniijo* generally it is nec^essary to tlioroughly 
undershuid (1) reasons for pruning and (2) rules or natural laws which 
govern fhe growth of plants. 

Reasons for Pruning. 

1. To j)revent any damage during cultural operations, such as 
])loughing, etc., it is necessary that the vine sliould have a definite 
form and shape. 

2. It reduces the amount of annual growth, and at the same time 
stimulates the ne(*essary develojiment of tissue, whether for wood or 
fruit, as each vine demands. 

•5. Xot only is unnc'essary wood su])presKed, hut worn out and 
injured jiarts are removed from the vine. 

Certain laws control the devehqunent of ])lants, and these must 
he adhered to. These laws, as laid down by Quinn, are applicable not 
only to fruit but also to vines. When pruning vines, results are 
more certain than w’itli any other plants. Those of ])rimary imjior- 
taiice may be set out as follows: — 

1. The A’igour of a plant or shoot is depemlent on the h»af 
surface upon it. 

2. The nearer a shoot ajjproaches a vertical position the stronger 
will he its growth. 

3. The nearer a shoot ajiproaehes a horizontal ]iosition so its 
vigour diminishes. 

4. The lesser the numher of eyes upon a cane the stronger will he 
the growth made hy each individual shoot arising therefrom. 

5. Deformations of any kind, such as those produ(‘ed by wounds or 
1 ‘ompression of sap vessels, diminish the activity of vegetation of 
plants or of those parts situated above them. 

6. Within certain limits the fruit pi'oductiou of any ])lant or 
shoot diminishes with increased activity of its vegetation. 

7. When a number of shoots are growing at different levels upon 
the same plant, generally the topmost shoots absorb the most sap and 
■outgrow those below. 

8. If the root system be reduced the vigour of the top grow^th will 
be correspondingly diminished. 

' 9. The smaller the number of fruits the better their qualify and 
size (unless produced Ihrougb excessive vegetation). 
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Fio. 1. — Dia^mmmatio sket(*h nho^^ing vaHous parts of the vine. 

[After Agrievltwral HbpaHtnmt^ 


A— Laterals. E— Main arms. J-«-BeoofidaTy arms. 

B— Fruit -cane. F -Water slioots. E— Jlod. 

C— Old bearer. G —Stem or trunk, L— Spur. 

D— New bearer. H -Suckers. 



Pruning or thk Vink 




Before pruuiupr oon be oonanencecl it is necessary, first of all, to 
know where tlie diftereni parts of the vine are sitnated and what they 

called. Fij?ure 1 sliows the main stem which, arising? from the 
ground, is the foundation of all the framework of the vine and is 
generally established dining the second year of the growth of the vine. 
Growing immediately out of the stem are the main arms, which in 
turn bear tlie secondary arms. The main arm and main stem are tlie 
only portioiis of the vine which are permanent, tlie rest of the growth 
is apt to he sevej*ed at iiny winter j)runing under certain conditions. 
The secondary arm usually l)econies longer annually, and it is often 
uec'cssaiy during iviuter pruning to reduce its length for ecojioinic 
reasons. This is usually done by cutting ha(*k to a suitably situated 
<*ane, when lenewal is necessary. At the ai)ex of the secondary arms 
are found the annual canes. These are valuable, in that they possess 
fruiting buds; indeed, they are often teiiued fruit canes. 

Ppon the vine are also found other growths, such as tlie water- 
shoot, a cane uhich does not arise from the ends of the secondary arms, 
hut Iroin eitlnu* the main arms or U])per portion of the trunk or main 
stem. 1'his cane is termed a water-shoot owing to its vigorous growth, 
and arises from w(K)d more tluin one season older than itself. A 
water-shoot is valuable for use in repla<*ing a ga]) made by the loss of 
a s(‘condary arm f)r for rc'placing a s])ur or seeoiidaiv arm wliich has 
been tdoiigaled . rsiiallv, however, it is comjdetely suppressed. Tim 
sucker, unlike the water-shoot, is a shoot which occasionally aiises 
from the ground surface and is pruned away. Wlieii the growth of a 
shoot is ch(H-ked in suianiei* it sends out secondary shoots. Th(*se are 
tei'ined laterals. 

Thus the vine consists of the main stem or trunk, main ai m > 
(pei'inaiient), s(‘condary anus, fruit canes, wat(*r-shoots. suckers (tcni- 
]»orary parts). 


Thk Tueatmknt ok thk PiniiTiNG AVoon. 

An examination of figure 1 shows that those shoots whhdi have 
arisen from what has been retained of the growth of the previous 
season are pruned, but they have not all been lieated alike. Some 
have been cut so that only two buds are visible upon them, whilst 
others linve been bent over in the shape of an arch or lied si might out 
horizontally. These nre the portions of the (*anes retained after 
pruning takes j)lace, and they are known as s])urs and rods ies])ec- 
tively. AVe may tlierefore define a s]»ur as a portion of the last 
season’s wood carrying from two to three huds\ AVlien f'onnti rg 
buds, only those between which distinct internodes may be seen are 
counted. A rod has been devscribed as a ])ortion of the ])revious 
summer’s cane, possessing more buds than a spur, u snail v from ten to 
sixteen, and sometimes moi*e according to the growth of the vine. 

Systems of Pbuning. 

Grape vines are naturally climbing plants, but under cultivation, 
for e(?onomic reasons, they ai’e trained either as low bushes or on 
trellises, the only difference between the two systems being that the 
irellieed plant is a vine with an elongated stem or branches. The 
form given the Iniah vine is known as the cup or gohlet. while the 
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trpllised vi«e« are divided into the Guyot and Cordon sjKteijji.s. In 
all ihese systems modificatious of longf and short pruning inay be 
practised. In other words, the systems of prnninp: are divided into: 

(1) A vine pruned to a head with short arr^is — 

{a) With spill's of two or three eyes only (shoit pnininj*). 

(h) With wood spurs of one or two eyes and fruit canes four 
to six eyes (half long). 

(c) With W’ood spurs of one or two eyes and long fruit canes- 
(long pruning). 

(2) A vine frith a long horizontal branch or continuation of 

trunk — 

Xd) The same as («). 

(e) The same as (/>) (sometimes termed ( -ozena ve). 

(/) The same as (c). 



Fig. 2.— KHtablisbmont of a bu'-b vine. 

[Alter Peroai, 


When to Prune. 

TJieoretieuJly, the vine cun be given its final ]>runing as soon as 
it lias dropped its leaves. This, however, is not always advisable. A 
pplimimiry pruning, on the other hand, is often practised, and pro- 
viding this piTining is not done too early it is recommended. In this 
case all the uniieces'^ary wood is severed from the vine, wdth the excep- 
tion of the bearers and old bearers; and at times some growers prefer 
to remove everytliing with the exception of those canes to be utilized 
as fruit bearers the comitig season. Since this WTirk is always done at 
a time when farm work is slack and siiu'e the final pruning is thereby 
ac(;elerated to a great extent, much can be said in favour of this way 
of pruning. The main question, however, remains — When must I 
perform the final pruning of my vineyard?” Most vineyards in the 
south-western Cape districts are pruned beiween the 18th June and 
the 15tli August. Some farmers wait till the end of August, or till 
the vines already start budding, so as to let the vines biid later in 
order to protect them against non-setting of berries as well as spring 
fr<»sts; it is also believed that attacks of anthraciiosc are thus 
diminished. Although opinions differ on this point, it nevertheless 
seems fairly certain that the budding of vines can be retarded by eight 
to fifteen days through late pruning (shortly before or during bud- 
ding)f fiiiice vines pruned late bleed a good deal, they are somew’hat 
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weakened thereby in the end. For this reason it is a ^^ood thing to 
adopt late pnming in the case of very vigorous vines which hear 
badly. They ai'e thus weaktmed and bear better, the more s(j if one 
gives them many bearers. It is also believed l)y some, on the other 
hand, that vines pruned early hud eaily. It lias been iiroved at 
Elsenburg that there is practically no difference in the budding of 
vines i)rui»ed between the 15th June and the 20th July. 


How TO Phujne a Young Vine of the Ftesj’ Year. 

This must be left to some extent to tlie intelligence of the pruiu^r 
and the system chosen for the growing of tlie vine. During the first 
seavSou after the planting of the vine the joot system is established, and 
it is not a good practice to eiideaAmur to establish the stem tlie first 
season. TTsually vines from tlie nursery are weak, and, in con- 
sequeiK'e, the pruning after ]dantiug out must be of a diastic nature. 
This consists of reducing the plant to a single shoot and su})piessing 
all hut one nr two buds upon that one. This leaves it projecting about 

Fhi. Shows a young vine 
as I'coeived from nursery. 
Suie shoot A should b(‘ sev- 
eied at dotted lino P, shoot B 
should he st'Vured at dotted 
line 1\ leaving a vine with 
two eyes. Tiie loot -system 
is trimmed and ptuned as 
sliown at P. shows the 
graft union, and ttriy 
arising from this point should 
bo out clean away. 

Kio. 4 . — A vine a^ planted in 
the vinoyanl, V represents 
I he ground-suifaee.and when 
planting the union mark 
should l>e al)out ^ in. al>ovo 
th’s. After phintuig, to pu>- 
teot the young growths from 
llio heat and at the same 
lime give the young vine 
rigidity, X r(‘presents the 
mouml of fine sand or earth 
thrown up tor i>r<)teotion. 

\ Photon L, Pi^rhhiit. 

two or three inches above the .soil only, and frequi'iiily at the next 
winter pruning the shoots arising from these buds are erroneously 
chosen for the main arms. This is an atiem])t to save lime, which 
results in fonning the vine too low. If after the first vseason’s growth 
the vines are still weak, it may he necessary to cut back to one or 
two eyes so as to get a strong shoot the following year. If the 
vines make a strong growth the strongest and most upriglit cane 
is chosen, suppressing the rest. 

This (;ane may be left 6 to 10 inches long (from ground surface) 
to form the stem." The bottom buds may be removed, leaving only 
two or three eyes. When considering the pruning of the first season, 
all depends upon the growth of the vines made after the planting as to 
whether the stem should be foiined the first seavson. 
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If too weak a growth is made, cut the vines back again to tw'o 
eyes, ami, if strong, establish the stem. At the same time it would 
not be advisable to cut ba<*k the qiajoritv of strong vines because of a 
few weak ones, neither wotild it be advantageous t(» encourage the 
stem establishment of a few strong vifies should the majority be weak. 



F]0. 5.— A one-year-old vino after first winter pruniniu:. 

Fio. 6. — A two-year-old vine after second winter pruning. 

Fio. 7, — ^A four-yoar-old vine after fourth winter pruning. , 

Fr(4. Demonstrates the extremities of secondary arms of bussh vines : No, 1, 
pruned long ; No. 2, pruned short : No. .*{, pruncti half long. 

[Phvtoa Z. Perkins, 

At this point the pruning of vines, whether for bush or trellis 
vines, is the same, and it is here that it must be decided whether the 
vineyard is to Ije grown on the bush form or trellis. 

Bitnh , — At this stage the head of the vine is established. The 
seiond year one leaves two spurs or arms, and, under exceptional 
circumstitnces, three spurs or arms, and to this one adds yearly 
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according to judgment. (If an arm has two canes as “ a *’ and “ h 
in Figure 2, the “ b ** is called the bearer and “ a ” the “ old bearer/’ 
which is removed w’heii pruning, unless account of its better 

position, is left as a bearer and “ Z; ” is cut away, or l)oth left as 
bearers in case one wants to “ put on ” an extra bearer.) 

Trellis, — With the second year’s growili one selects a strong cane, 
which is taken to the first wire, i.e. forming an elongaled stem. F])on 
these stems is now' practised either long, short, or half-long pruning. 
Figure 8 show’s the extremities of secondary arms after prxining. 

The first portion of the vine to the left is ])runed long, bending the 
cane wdiicdi bears the fruit this year, and also supplying a sj)ur, from 
which wull arise two canes, ilie one for bending the following year and 
the other for spurring hack. The ])ortion of wood sliown in the 
centre rejmesents a spur w’ith two eyes used in short ])iTining. 





Fio. 9. -A well-esUblishcd bush vine 
pruned short. 


Flo. 10.— A bush vine pruned 
half long. 

by L, yV/*/v«.v 


The portion of the vine to the right of Figure 8 sliows half-long 
pruning. These three different systems of establishing fniiting canes 
and wood, as the case may be, are practised on trellised vines as well 
as Inish vines. 

Siakiriff , — This is hardly ever necessary the year of jdantiiig out, 
but must be done during the first autumn or winter before the sap 
commences to rise. Stakes should be 24 inches to 27 imdies long. In 
order to preserve green pine poles for this pur])ose. soak them in a 
copper sulphate solution of 5 per cent. It is not necessary to soak the 
whole of the stake in the solution, only that part driven into the soil. 
The treatment must be given within tw’enty-four hours after cutting 
the stakes. Staking is necessary in order to obtain vines w ith straight 
stems. The cane — 6 inches to 8 inches long — used for the stem .should 
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he tied to the stake. Subsequent summer growths from the topmost 
eyes must be lifted from the ground and tied to the stakes in order to 
prevent the wind blowing them off. 

Short Pruninfj . — The winter pruning of the vine (consists in 
cutting off a certain amount of mature wood of the immediately 
proceeding season’s growth, and occasionally of the older wood. 

The main problem of short ju’uning resolves itself into determining 
how much and what wood shall be left. In all kinds of jHiniing most 
of the canes are entirely iTunoved. In short pruning, certain canes are 
cut bac k to spurs of two or three eyes. The number of sj)in's is regu- 
lated by the vigour and age of the vine. This mode of ))ruTiing can 
be used only for varieties in which the eyes near the base of the cane 
are fruitful. For all other cases long or half-long pruning is 
necessij^ry. 



Kj(i. 11.— A bush vine pruned long. No stern is visible 
owing to recent ploughing. 

[^Photas hy L, Perhim, 


111 short pruning, all suckers, water-shoots, etc., are sup])ressed 
during the preliminaiy irnining whicdi takes place during the earfy 
autumn. Only two canes on each secondary arm are left, teiined the 
old and new bearers. During the final pruning the old fruiting cane 
is removed and the new bearer redu(‘ed to two or three eyes, according 
to the vigour of the vine. 

In half-loruj pruning certain canes are left with four to six eyes. 
These canes or fruit spurs will hear more fruit for three reasons: — 
{a) Because there will be more i;ruit-bearing shoots; ( 6 ) because the 
tipper eyes are more fruitful than the lower; (c) because a larger 
liutuher of eyes being supplied with sap from the same arm, each 
ehoot will be less vigorous and therefore more fruitful. 
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Owing, liow^evei*, to the tendency of tli(‘ jdant to expend the 
principal i^art of its vigour on the shoots farthest removed fi*om the 
base of the canes the lower eyes on the long spurs will generally 
produce very w^eak shoots. In order to obtain s])nrs of suffic ient 
vigour for the next year’s crop it would be necessary to choose them 
near the ends of the long spurs of the jirevious year, if no others were 
left. This would result in tlje ra]>id and inconvenient (dongatioji of 
the arms; in order to avoid this it is necessary to leave a s])ur, that is, 
near the stem or trunk. These short spurs, having only one or two 
eyes, will produ(*e vigorous canes for the follow ing year, and the spurs^ 
whicli liave borne fniit may be removed altogetliei*, thus pieventing 
an undue elongation of the arms. In half-long prunijig, however, it 
is very hard to maintain the proper balance between fruitfulness and 
vigour; if a little too much wood is left, the shoots from the wT)od 
spurs may not develop sufficiently, and we may have to choose 
between leaving small undersized fruit sjnirs and sj)urs too far 
removed from the stem. 



Fi<r. 12.— A vine treJlised accoi'ding to Dr* Guyot,, 

Photo hy Zf, Prrhio 


Long Prvniiuj , — In long pruning, the fruit spurs of half-long 
pruning are replaced by Jong fruit canes; these are left from two to 
three feet or longer. The danger here that the vine will exi)eud all 
its energies on the terminal buds of these canes is still greater than 
in. half-long iiruning. This difficulty is overcome by bending or 
twd^sting the fruit canes in some manner. Tlje bending causes a 
certain amount of injuiy to the tisues of the canes, which tends to 
check the flow of sap towards their ends. The sap pressure thua 
increases in the lower buds and forces them out into strong shoots, 
thus dislributing fruit wood along the cane at suitable iutervala 
instead of giving only a few at the tij); at tlie same time it also gives 
the spur a chance to develop. The bending has thus the further effect 
of diminishing the vigour of the shoots arising from the terminal huda 
on the fruit canes and so increasing their fruitfulness. 

This principle of increasing the fruitfulness by mechanical injury 
is very useful when properly apjdied. In the bush form, vines long 




314 Journal of the Department of AGiticiTT/ruitE. — J uxSE, 1920* 


primed may be twisted as in Figure 11 or tied to a stake driven into 
the f»:roimd beside ihe vine, or, as will be shown later, the canes, 
instead of being twisted, may be bent and tied to the wires. 

Trellising. 

There are many systems of trellising, but which for the most part 
are modifieaiions of either tJie (1) (hiyot or (2) (V)rdon syslems, 

(1) Ti'ellisbiff Acrordinfj to Dr. (rHifof or lienewa! Si/sfein . — 
Each vine is given a spur with iwo eyes and a long bearer with 
approximately ten eyes, as shown in Figure 12. 

In Figure 12, is the short and the long bearer. At 

each vine a stake, is io be placed, which shmds about four feet 

six inches al)ove the ground. To this stake the long shoots (Q, K) of 



Fio. 18. — A "Gordon’' pruned vine. 

[Phitto hy L. Pm'Hrui. 

bearer ** n ” are fastened. The first wire is drawn approximately 
eighteen inches above tlie ground (Figure 12 B). The long bearers are 
trained along it and tied to it. Jt must therefore support the weight 
of tlie grapes. Dr. (luyot recommends a shorter stake between every 
two vines to help in supporting the grapes. This is not necessary, 
however. The stake is 2 feet G inches above the ground. A second 
Wire is fixed 16 inches aboA’e the first, and hence 64 inches above the 
ground (Figure 12 A). To this wire the shoots of the long bearer 
iare fastened, as may be clearly seen from Figure 12. The priming in 
the fourth year is now very simple. The dotted lines (P) show where 
the eanes should be cut. One sees the old long bearer is cut off close 
to the trunk. Cane (R) now becomes the short bearer with two eyes, 
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and cane (Q), the old one with ten or more eyes, now in its turn is 
bent and fastened to the lowest wire. In this way each vine ^^ets 
•every year its short and long bearer. Sometimes tlie cane is trained 
into two directions, each one getting a short and a long bearer. In 
this case one long hearer is led to the right and one to the left. Here 
one can plant tlie vines 6 feet apaid in the row without the length of 
the long bearers liaving to exceed 3 feet. When leaving only one 
s^)iir and one bearer on each vine the vines should not be planted 
farther apart than 4 feet to 5 feet in the row, for otherwise the long 
heareis would have to be pruned too long. 

(2) Trellisinff According to Cordon , — This is one of the methods 
most in vogue. Figures 13, 14, and 17 (Jearly illustrate this system. 
The distance between the stakes may be from 6 feet to 8 feet. Two 
w'ires are spanned in such a way that the first wire is 20 inches above 
the ground, the second 16 inches higher. In the first year the vine is 
given one spur witJi two eyes as visual. In the second year one long 
cane is trellised as a peiniaiient trunk on the first wire, and, if possible, 



Kkj. 14.— a *• Cordon” pruned vine. 

[^Pkoto hy L, Perkinti. 


6 inches along the uire. Shoiild tin* vine still be loo weak tliis can 
p( ssibly be only done in the third year. 

The shoot arising from the terminal bud is trained along the wire 
during summer. This cane is cut during winter to about 18 inches. 
Tliis must he done, for if this cane is left too long the tendency of the 
vine will be to spend all its vigour on the terminal buds, and there 
are no spurs at suitable intervals. 

The following year the terminal bud of the cane hft the preceding 
season is again tiaiiied along the wire. If the growth is satisfactory 
it can probably be cut off when it reaches the next vine. The pruning 
of this vine will easily be understood from Figure 21. Very often 
the stem is trained in two directions, to the right and left of the Irunk 
along the wures. This, however, is not recommended. On the per- 
manent trunk in the following year canes are selected at regular 
intervals of about 9 inches as spurs. In the preceding summer all 
shoots are fastened to the top wire and topped about 1 foot above the 
wire. 

11 
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Fio. 16 .— Vines primed long. Trellised by the “Fish Spine” method. 

\^Ph0t^ hy X. PerktnH, 
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Pruning of the Vine. 



Fig, 17. A general view of a vineyard ot horizontal Oordontt. 

l^Photo hy L. Perkins 



Fig. lB.~An ** over-head ” systekn of pruning similar to that used 
when trellit'ing grapes on a pergo’a. 


lU 


[Photo bf Z. Perhint,. 




318 JOUENAJ^ OF THE DEPARTMENT OF AGRICULTURE. — JUNE, 1926. 


After this system has been established modifications in pruning" 
can be practised on same^ such as half-long pruning, also called 
CazenaTe, or the half-long canes may be replaced by long canes. 

Cazenave . — In order to establish this 8.ystem proceed with the 
treatment of the young vines as in the Cordon system, obtaining 
spurs. Upon these spurs half -long pruning is practised. 

Figure 19 show‘=^ two successive arms on the permanent trunk as 
they are in the following year without being pruned. The first arm 
shows the result of a bearer which was given six eyes in the preceding' 
year, whilst the second arm shows a bearer which was given only two 
eyes. The dotted lines (P) illustrate where the canes should be 
pruned. Hence, one now leaves a short hearer witli two eyes (above 
A) and a long one with six eyes (above B). whilst the oude nagel ’’ 
is removed, as shown by the dotted line (P). 



Fio, 19. — Ti’cllising acootiUn^; to *‘Ca2enave’' (4th or 5th yeai ). 

[After Perold. 

The long bearer (B) is now fastened to the second wire. In the 
next year every arm presents itself more or less as shown in Figure 20. 
For the sake of clearness not all the canes are given, whilst those on 
bearer (C) are only sLowui as single lines. 

Now bearer (C) is taken away close to the trunk. (A) and (B) 
are pruned at the dotted lines (P), and remain as the short and long 
bearers respectively. The long bearer (B) is now again fastened to 
the second wire or bent out as shown in Figure 16 in the Fish 
Spine ’’ method of Cazenave pruning. Each arm on the permanent 
trunk is pruned year after year in the manner shown in Figure 20. 
If the arm in course of tiine gets too long it can be cut back, as was 
the case in half-long pruning. In the following year Figure 19' 
applies again, and then Figure 20 for the rest. The lowest wire, on 
which the permanent trunks rest, must be shown in Figure 15 or 
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16, whilst the middle and top wires may be vsomewlmt thinner, as in 
Figures 12 or 13. Galvanized iron or steel ^ire, which consists of one 
wire or several thinner wires twdsted together, should be used. 

Summer Pruning. 

The treatment during the spring and summer is of gi eat ini])()r- 
tance to the future welfare of the vine. A little judicious care at tliis 
period will avert many troubles in later years. li will be necessary 
to go over the vineyard several times to do the ])inchii)g, suckering, 
sprouting, topping, and occasionally the removal of leaves. 

F inching . — This consists of the removal of the extreme point of a 
young growing shoot. The object is to strengthen the young shoot 



Fid. 20, rrelliamg aceoiding to “ C’a/.t‘iia\o " 

(r)t-b or (Uh ye&v). 

[Aftrr f*eroUl. 

so that it can withstand wind, etc. ; it is also claime<l to prevent non- 
setting or running oil afloop The immediate result of pinching 
is to concentrate the sup in leaves and blossoms of shoots. If long 
pruning is done then pinching should only be done to the fruit shoots; 
the shoots intended for the next year’s fruit canes should be left 
untouched. With us the term ‘‘pinching” is never used. But 
whenever the top part of any shoot is removed it hs termed “ topping,” 
which in ideality means a more sevei'e cutting ba(*k of ihe ends of 
shoots, and is done by means of a sickle, a sharp rod, or a long knife. 
The question as to w^hether vines should be severelv topped or not is 
often a debated matter. Experiments show that a light topping is 
often preferable to no topping. But where vines have been topped 
two, four, or six leaves above the grapes the one with six leaves 
invariably gives the best results. Not only as regards sugar 
percentage, it also gives a better crop. Vines severely topped 
for a number of years often show signs of deterioration. It is also 
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claimed that vines severely topped over a number of years suffer more 
easily from the attacks of phylloxera when compared with non- or 
ligfhtly topped vines. This is easily explained, as it is well known 
that the leaves assimilate an enormous amount of nourishment from 
the air, which again stimulates the growth of the vine, thereby 
strengthening it to resist phylloxera. The matter of topping, how- 
ever, like all other oi)erations in the vineyard must be decided by the 
grower as soil, climatic conditions, situation of the vineyard will have 
to be taken into consideration. 

puckering is the removal of shoots which have their oiugin neai' 
or below tlje ground. It is undoubtedly a good practise to remove 
all shoots arising from the stem as well as those coming from under 
tiie permanent arms. If these shoots are removed during summer it 
greatly facilitates the final winter pruning. These shoots should be 
removed when they are from four to six inches in length, before they 
are lignilied, w'^hen they can easily be broken hy hand without 
dtunaging the mother plant. 

Sprouting usually covers the above, but goes a s1e]> further, in 
that all shoots having no fruit are removed, es])eciallv those arising 
from the main arms. With us it has been proved that for wine- 
making purposes this is not a desirable practice, as oui’ summers are 
usually fairly hot. With a cool summer it has been a success. The 
idea of removing* all these shoots is, of course, to (concentrate all the 
sap into the fruit. This practi(*e, however, is often carried out with 
table grap(‘s, but even in this <‘ase it is doubtful except in favourable 
localities. 

He moral of Leaves . — In order to allow the sun to ])enetrate and 
help the ripening of late grapes it is often aclvisahle late in the season 
to lessen the leafy sliade of the vine. In certain localities, especially 
under unfavourable climatic conditions, graj)es often do not ripen 
properly or they are liable to rot. In such cases it is advisable to 
remove the lower leaves round about the bunc'hes, and perhaps a few 
above them, so as to expose the bunches to air ( irculation and the 
action of the sun. This operation should only be done after the 
rii)ening stage of the grapes is well advanced. 
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STUDIES IN THE COST OP PRODUCTION OP BEEP. 


Interim Report on Experiments Conducted at the 
Cedar a School of Agriculture, Natal, from March, 
1923, to October, 1925. 


{Under dire<‘iion of Division of Field and Animal Hitshandry.) 


By Dr. A. E. Homyjn. PhJ)., M.Sc*., (A^»t.), H. J. vaiv wai 

Mehwk, M.Sc., V, P. lloEnnsoN, and S. M. Ptnctjix (wiih an 
introductory note by Dr. A. E. IIomvjs). 


iNTBOOUfTIOJS’. 

The beef situation in South Africa i>s obscure. There are, however, 
certain possibilities vdiich should be borne 'U mind in forecasting the 
future of the industry. 

To ilie writer, these appear to be; — 

1. The producer of g^ood beef will have to look for liis market 
overseas. The local demand for ^ood beef is relatively limited. The 
increasing? number of cull dairy stock, tlie increase of kaffir catile 
shown in the 1923-24 census, and surplus trek oxen marketed as beef 
will, in time, so de]>iess the price for beef (*attle on the local markets 
that, once ])rinie beef is produced in any quantity, it will not be sale- 
able at prices remunerative to the producer. 

2. Cattle intended for the overseas market will have to be well 
fed. Cattle which have once been allowed to lose mucli condition 
never produce flesh with the bloom and appearance required by an 
exacting? market. 

There is a tendeiic'y at ])resent to believe that a j?ood market on 
the Continent can be found for cattle of medium j?radc. There are 
already si^ns, however, that the continental market is becoming more 
discriminating? in its tastes, and cannot be relied upon to absorb 
inferior meat indefinitely. 

3. The future of beef ])roduction, in countries suited to the pro- 
duction of beef, seems ])roniising. Owing’ to a world-wide curtailment 
in the production of beef cattle, the authorities on the world meat 
situation seem to ex])ect a steady improvement in the prices for beef 
entile for the next five or six years. 

4. As far as the Union of South Africa is concerned, the area 
siiitable for ranching is relatively too limited to have inuob effect on 
the general situation. If the beef industry develops, it will probably 
be ( hiefly along the lines of — 

(a) the fattening in the maize-growing districts of steers raised 
on cheap land in the north ; 
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(b) the production of good two and three year old steers by a 
sewi-iuteuvsive forni of beef raising, such as has been 
followed in the experiments at the School of Agriculture, 
Cedara ; 

(c) a temporary export of well-bred steers on the hoof. 

These experiments, which are a departure from the usual practice 
on many farms, should therefore be studied with the foiegoing possi- 
bilities in mind. — (A.E.R.) 

General Review. 

On account of the high price of land the raising of beef cattle on 
an extensive scale in the midlands of Natal appears to have ceased to 
he a profitable eiiter})rise. 

Experiments have therefore Ijeen planned to investigate, as far 
as is possible under the conditions obtaining on an experiment station. 



Fig. 1. 

Beef Herd. 

certain costs and systems of management in the raising of beef cattle 
under semi -intensive conditions. These experiments have been in 
progress since March, 1923, It is felt that a progress report on certain 
jdiases of the experiment can now be made. 

These experiments will not l>e completed until three crops of 
calves have been marketed. This will not be until September or 
October, 1928, In the meanwhile, some of the findings are of interest, 
but should be accepted with caution on account of Ihe limited data ai 
present available. 

The general sysiem of management followed is to allow the cattle 
to vemaiu on ihe veld throughout the year.^ 

During the summer the cattle get the ordinary grazing witli no 
supplementary feeding. During the winter* a sufficient rougliage 
ration and a small amount of some protein concentrate are ifed 1o 


“ An exception was made in the winter of 1921 . 
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ena1:)le the stock to maintain normal i^rowth. During? the summer 
months the grazing* is restricted to as small an area as it is estimated 
will afford iiormal growth for that period of the year. 



Km. 2. 

Breedinji: Herd— April, 192.‘>. 



Fig. :i. 

Hrcoding Herd— May, 1926. 

The cattle used ate pure-bred Aberdeen-Angus, and are of a 
considerably higher standard than the cattle found in an ordinary 
beef-producing herd. 

The veld is good typical sour veld of a carrying capacity, up to 
the of one cow and calf to 2-3 acres per year. 
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Shelter is provided by belts of trees. There is abundant 

water in all the camps. 

The cows *^0 far have calved durinj^ the winter months. The bull 
runs wiCi the herd from October to December. It is planned to sell 
the youn^y stock at the end of their third winter as three-year-olds. 
All the heifers are spayed and treated as sleers. The market cattle 
are stall-fed for the last winter. 

In addition to the usual stock and calving records, records are 
kept of the feed, labour, grazing, and equipment used. The cattle 
are weighed once a month throughout the year. Whenever a radical 
change is to be made in the system of feeding, three w^eighinp^s are 
made on successive days. 

During the wn’nter the cattle are fed in troughs once dailv in the 
oi>en. The young stock are fed all the roughage that they w’ill clean 
uj). The COW'S get sufBcient rough feed to keep them in a thrifty 
condiiion. A li«*lil sunnlementary raiion of grain is fed to all the 
cattle. 


Graph I. 



The data which it is proposed to summaiize here cover the 
following points: — 

(1) The seasonal Huetuatiou in the weights of beef cows. 

(2) The feed cost of wintering a beef cow' ami calf. 

(3) The feed cost of wintering a yearling steer, 

(4) The value of grain feeding for young stock on veld. 


Seasonal Fluctuations in Wright of Breeding Cow^s. 

The COW'S in this experiment have generally been kept in wdiat 
would be considered a somewdiat low condition for pure-bred cow\s. 
Figures 1 and 2 illustrate well the appearan(*e of tbe cows towards 
the end of the sumir‘er grazing season. 

Graph I shows graphically the monthly change in weight of the 
cow\s from April, 1923, to June, 1925. 

The cows were in too high condition at the commencement of 
the experiment, hut soecdily lost weight when left to their owr 
devices on the veld. After this, their monthly fluctuations in weight 
and the relation of these weights to such factors as calving, weaning, 
winter feed, seasonal changes in the grazing, can be followed on the 
graph. 




32C Jot/ttNAl or I'HF Dei*AETMKNT of AcaUCULTUEE. — JOFTE, 192C. 


li will be noticed that — 

(1) each year ilie cows have relumed to an average weight of 
about 1.000 lb. by the beginning of June; 

(2) tlie lowest weights for the year were generally reached 
shortly before the calves were weaned. This is to be 
expected ; 

(3) dtiring the best grazing m.ontlis of the year these cows, on 
good sour veld, while suckling calves, did little more than 
maintain their v'eight. 

The calf crop each year developed well. Table I illustrates this. 


Table I. 


Weiftht of Calves at Weaning. 


Year. 

Age at Weaning. 

Average A\'eight at Weaning. 

1923 24 

208 days 

360 lb.» 

1924-25 

199 days 

412 lb. 


* On six calves ; others not weighed at weaning. 


It i.s therefore assumed that the system of feeding followed is u 
Nil (i-'fac lory one. 

Feed (.'os'r of Wintbhino a Beef Cow .\nd C.\lf. 

The feed cost of wintering a beef cow and calf has been as 
follows : — 

Winter of 1923 . £115 2 

Winter of 1924 2 4 4 

Winter of 1925 2 1 9 

The data from which these figures axe obtained are summarized 
in Tables IT. Til, and IV of this report, which give respectively — 

(a) the amount and cost of the feed consumed; (h) the value 
of the feeds tised ; iiud (c) the change in weight and the 
calving record of the cows in the experiment. 



Table II. 

The Feed Cost of W interiiiq a Beef Cow and Calf. 
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t There was a saial] consumption per calf towards the end of the winter. 
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During the winter the cows have bee:g debited with a proportion 
of the year’s grazing, though actually little use was made of it duiing^ 
the winter, except in 1925. It makes no difference to the yearly 
charge, however, whether the grazing is all charged in the summer 
or proportionately throughout the year. 

Table III. 


The Cost of Feeds Used. 


Feeds. 

102.3. 

1924. 

1925. 

Peanut-cake Meal . . 

9s. 6d. per 100 lb. 


lOs. 6d. per 100 It). 

Cotton-seed Meal... 

— 

lls. per 1(K) m. 

— 

Lobol-oil Cake 

— 

1 — 

lOs. ()d. per 100 lb. 

Crushed Maize 

— 

— 

58. 6d. per 100 11^. 

Maize Silage 

lOa. per 2,000 lb. 

lOs. per 2,000 lb. 

lOs. per 2.000 lb. 

Turnips 


16s. per 2,000 lb. 

- . 

Veld-hav 

10s. per 2,000 11». 

20s. per 2,000 lb. 


Grazing 

6 per cent, on £0 per 

6 per cent, on £6 per 

0 per cent, on £6 {)or 


annum 

annum 

annum. 

Salt 

28. 6d. per 100 lb. 

2s. 6d. per 100 lb. 

2s. 6d. ])er 100 lb. 

Bonomeal 

Hs. 6d, per 100 lb. 

— 

Bs. 6d. pei 100 lb. 


The grazing charge is high, but i.s calculated on the actual value 
of the land. 




Table IV. 

The IT eii/hf Ifn-onix of Cnies. 
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System of Feeding. 

Veld. 

} 

Covered kraals. 

Veld. 

Average 
Loss of 
Weight. 

lb. 

193 

84 

111 

Average 
Weight 
at End. 

lb. 

800 

909 

879 

Average Weight 
at 

Commencement. 

lb. 

993 

993 

990 

Number 
of Cows 
which actually 
Suckled Calves 
during Period. 

1 

1 

♦ 

a 00 , 

Number 

of 

Cows. 

10 

10 

10 

Number 

of 

Days. 

f' 1 

CC ! 

eo ^ ^ 

Period of 

Winter Feedng. 

rjune 2 

\october 11 

rjune 4 

\october 6 

fjune 3 

\october 14 

m 

1923 

1924 

1925 


Including one cow which aborted. 
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From the foregom^r data it appears that it has been necessary 
to ^‘winter feed these cows for about 130 days each year. In 
general, they have been fed from the time at which they started 
a(*iually to lose weight on pasture until there was sufficient growth 
of grass in the spring to make supplementary feeding uneconomical. 

During the winter the cows have lost an average of 129 lb. per 
head in w^eight; they have, however, always regained their normal 
w’eights by the commencement of the following winler. 

In no year has it been possible to get more than nine calves from 
the ten (*ows. During the winter of 1925 only seven calves were 
raised from the ten cows. That year one aborted, making a total of 
eight calves born. This cow^ lost as much weight during the 8U(*cee»d“ 
ing three months as any cow suckling a calf. To make good these 
deficiencies, the plan has been to add other aomparahle calves at the 
time of weaning to make the lot ur> to ten Also, where a cow^ has 
proved an iiregular breeder, it Las been changed for a ro/nparahle 
one at the same time and the necessary adjustments made in the 
records. These substitutions were made in such a way as io affect as 
little as possible the total weiglits of the groups and so not invalidate 
the yearly weight rec'ords. 

One calf was drowned and hud io be replaced. This has, up to 
the ])reseut. been the only death in the ex])eriment. 

Feeding was done once daily, usually in the morning, as tlie 
cattle were then more contented for the i^est of the day. The cake was 
fed on the silage in the troughs: the hay W’as supplied from a rack. 

Ill the winler of 192-4 the cuw’s w^ere fed at night in covered 
kraals, at the ( ow-byres, instead of on the veld, as w’as the case during 
the other tw'o winters. This practice w^as not repeated as it w^as found 
difficult to keej) the feeding of the beef cattle quite separate from the 
remainder of the farm herd. 

Ap]jroxiinately the same quantities of feed were used each year. 
Tn 1924 turnips w^eje fed instead of silage for a short period. In 
1925, owing to the previous rainy season, the winter grazing proved 
unusually good. The cow's refused to consume any veld -hay and did 
considerable grazing all through the winter. 

Salt and bonemeal were not fed on a consistent plan till the 
winter of 1925. 

Summary : 

Feed Coni , — The average feed cost of wintering a beef cow and 
calf for the three winters 1923-24-25 has been £2. Os. 5cl. 

Under the system of management follow’ed, and with the pre- 
vailing prices, this seems a representative figure. 

Feed. Consumed . — The average daily ration for the three winters 


1923-24-25 has been: — 

Protein concentrate 1*3 lb. 

Veld-hay 3’3 lb. 

Succulence (maize silage or turnips) ... 28'3 lb. 


Weights Lost , — On these feeds the cows lost an average of 129 lb. 
>er head in 130 days, but reared calves which, at weaning age of 20-) 
lays, averaged 381 lb. in w^eight. 

Feed Cost of Wintering a Yearling Steer. 

The feed cost of wintering a yearling steer has been as follo^vs : — 

Winter of 1924. £1 16 5 

Winter of 1925 1 12 0 

The data covering these figures are summarized in Tables V and VI, 
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For the prices of these feeds, see Table III. 

From Table V it will be seen that the two crops of calves are not 
altoprether comparable. Crop 2 was on an average four months 
younger than Crop 1 at the commencement of the winter feeding 
period. This was due to the fact thai a dry spring in 1924 made it 
impossil)]e to get the cows in calf again early enough to calve within 
the twelve months. The .slightly- better showing of Crop 1 may be 
due to its greater age. 

Ju addition to a light grain ration, the calves were fed all the 
silage and hay that they would consume. Desjute a ration that many 
farmers would consider quite adequate, the yearlings were, however, 
only able to nuiintam their weights Though they grew in size, they 
lost condition. This coincides with the experience of other countries, 
and goes to show that it is 'lifficult to produce any considerable gain 
of weight on yearlings over winter by the use of roughage feeds alone. 

Similarly to the cows, the st<»ers did not consume any veld-hay 
in the winter of 1920 . Bonemeal was fed throughout the w’inter of 
1925, hut not in 1924. 

Thk Vatate of (twain Fkfding to Yot^NG Stock on Vkiai. 

Ill Natal, under the system of management outlined, beef cattle 
usually reach market at about three years of age. 

It was hoped, however, that through forcing the young stock by 
siune grain feeding during the summer months it would be possible to 
market the cattle at a considerably earlier age. 

To test this theory, each crop of calves was divided into two lots 
of five. The one lot was fed a grain ration during the summer; the 
otlier lot depended entirely on grazing. The lots are too vSinall to be 
conclusive and the data cover only two seasons, but so far it is 
interesting to note that grain feeding has not been a success. The 
grain ration used varied from li lb. per day for calves to 3 lb. per 
day for yearlings. Whih* the grazing was good, only (irushed maize 
was fed, but later, as the feeding value of the grass decreased, a 
protein concentrate was added to the maize. 

Tn the first crop of cahes the difference in weight between the 
no-grain and grain -fed on veld calves — at 2 years of age — was only 
(>3 lb. per head. 

Tliis is shown in Table VII. 
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♦These costs must not be taken for all the costs involved in the production of steers. 
For costs of feed, see Table VTII. 
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For the cost of feeds, see Table III. For purposes of calculatiou 
the corn and cob has been converted io an equivalent quantity of 
crushed maize. 

This increase was obtained at a cost of £3. 9s. Id. per head. At 
two years, there was not this difference in sales value betweim the two 



Fio. 5. — No-grain calvep, May, 1925. 

lots. It is quite probable that at the time of marketing, the difference 
in value between the two lots mav still he much less than the cost of 
the extra feed. , , 

The interesting feature of this difference in weight is that both 
in 1924 and 1925 it has only been marked from the month of April 
onwards. 
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This is broug:ht out in Graphs II (a), (6), and (c), which seiwes to 
illustrate tliis point and srive the summer weights of the calves or 
yearlings during the grazing seasons of 1924 and 1925. The weights 
of the calves are from the date of weaning to the commencement of 
the winter feeding. 

The surprising small difference in weight between the two lots is 
iittributed to the fact that the calves which were fed grain spent less 
time in grazing than the unfed lot. This would tend to decrease the 
economic value of tlie grain ration. 

Figures 4, 5, and (i illustrate the appearance of the calves. 

From these data it would appear tliat the grain feeding has only 
been of economic value after the grass matured and became un- 
palatable. 



Fio. <). — Na grain (left), and grain-fed yearlings, May 1{>25 


Table VIII. 

The CoH of the Feeds Used, 


Feeds. 


Peanut-cake Meal... 
€otton-seed Meal... 

Lobol-oil Cake 

Crushed Maize 

Maize Silage 

Turnips 

Veld-hay 

<frazing 

Salt 

Bonemeal 


1923. 


9s. 6d. per 100 lb. 


10s, per 2,000 lb. 

10s. per 2,000 lb, 

6 per cent, on £6 per 
annum 

28. 6d. per 100 tb, 
8s. 6d. per 100 tb. 


1924. 


11s. per 100 lb. 


10s. per 2,000 lb. 
15s. per 2,000 lb. 
20s. per 2,000 Ib. 

6 per cent, on £8 per 
annum. 

28. 6d. per 100 lb. 


1925. 


10s. 6d. per 100 lb. 

lOs. 6d. per 100 lb. 
5 b. 6d. per 100 lb. 
lOs, per 2,000 lb. 


6 per cent, on £6 per 
annum. 

2s. 6d. per 100 lb. 

88, 6d. per 100 lb. 
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WEEDS OF SOUTH AFRICA. 


By K. A. Lansdeix, Botanical Assistant, Division of Botany, 

Pretoria. 


XIX. 


[Like other countries, South Africa is awaking to the importance of 
suppressing its noxious weeds, which, owing to the alarming rapidity of their 
spread in recent years, are becoming increasingly dangerous to our pasturage, 
wool, and other agricultural pursuits. While much has been done in the 
past to place the farmer in a position to recognize and cope with the danger, 
the problem grows in seriousness, and the time has arrived when all informa- 
tion regarding the noxious weeds found in the Union should be gathered into 
one publication for the use of the farmer, the student, and the general public. 
This work has now been undertaken by the Division of Botany, the opening 
contribution, continued hereunder, appearing in our April, 1921, number. The 

on the morphology of weeds. 


publication, which includes an illustrated 
IB the first of its kind in South Africa, and will continue to appear in serial 
form in the Journal, Thereafter, the series will be reprinted in bulletin form, 
with the addition of a coloured plate illustrating each weed dealt with. — 
Edixob.J 


Weed No. 14. 

THE CORSICAN THISTLE (CARDUUS PYCNOCEPHALUS, L.). 

Order Cornpositae, 


The Corsican Thistle,’’ botanicaliy known as Caiduus pyctiocephalus, 
L., is a native of the Mediierranean Region, and belongs to the family 
Cornpositae. It is a weed of recent appearance in South Africa, and 
has only been recorded here during the last live years, liist from 
Nottingham Road, Natal (Plate IV). 

It is found chiefly in pasture lands, fence rows, roadsides, and 
waste places, and is a troublesome weed in grain and crop lands. 

The “ seed ” or acliene is flattened, oblong in outline, curved to 
one side, shining, light-grey in colour, with greyish longitudinal 
markings, and the apex is tipped with white hairs (pappus) (Plate II, 
Pig. 1). 

When the pappus becomes detached from the *‘seed” the apex 
of the ‘^seed” is cup-shaped with a conical appendage in the centre 
^Plate I). 

The seeds ” may be disseminated in various ways, e.g, : — 

(1) As the plants grow in cultivated lands the ‘‘ seeds ” may be 
harvested with the crop and be present as an impurity 
(Plate I). 

(2) At the apex of the ^‘seeds’’ are attached numerous hairs, 
which enables them to be blown about by the wind. 

(3) They are carried down stream by flood-waters, and deposited 

on the hanks of rivers, w^here they germinate and form new 
infected arenas. 
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The following results show the germinating capacity of the 
** seeds : — 


1 

No. of Seeds 
Planted. 

1 

Date Planted. 

Date Hadiclo 
Appeared. 

1 )ate Cotyledon 
Appeared. 

1 ' 

Percentage of 
Germination. 

i 

100 

! 

2lst July, 1021 I 

! 

nth AngiiM, 1!>21 1 

1 

17th August, 1921 

89 ])er cent. 


The seeds were sown in sawdust on the 21st July, 1921, and 
placed in the green-house. The radicle began to appear twenty-one 
days after sowing (Plate II, Fig. 1) and the cotyledons twenty-seven 
dtiys after planting. The cotyledons are gieen in colour, about J inch 



^P/toto hy E P Phillips, 

PliAl L I 

Aehones” of roisican Thistle” (^(^udvitu pycnocephaln% li.) in Clivei Seed. 

long, ovate, smooth. The plumui * appealed tNvo da\s later than the 
cotyledons (Plate II, Fig, 2), and the first leaves vveie pioduced five 
days aflei the a])])earaiice of the jilumule (Plate II. Fig. 3). ITie first 
leaves aie oblong, spiny, with a rough surface. These seedlings were 
planted in the garden of the Division of Botanv; a fev\ plants flowered 
and set seed the first season, while otheis were in the rosette stage. 
The radicle leaves die down during winter and start a fresh gun 
after the first rains in spring. 

The plant is an herbaceous annual or biennial. It grows to a 
height of about 3 to 6 fe'^t (Plate IF). During the first season the 
plant produces a deep tap-root crowned with a large tufted spreading 
rosette of leaves which are usually from 3 to 15 inches long (Plate III). 
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The upper surface of the leaf is deep preen in colour and rough with 
minute spinelike hairs ; the undeiside is grej and woolly (Plate V). 

The stem is furnished with narrow irregularly lobed spinous 
wings. The flower-heads are thislle-like, small in size, pink to purple 
in colour. They are borne in clusters at the ends of the branches and 
stems (Plate V), The individual flowei's are enclosed within this head ; 
they are numerous, tubular in shape (Plate V, Fig. 2). The whole 
head is surrounded by a covering of numerous oblong-acuminate, spiny 
bracts (Plate V, Fig. 3). 



Plate li 


Fig. UGdrmination.— Fig, 2. Seedling, 17 days old. — Fig. Seedling 2-8 weeks old.. 

pyonoot^phaius,') 



S41 


Wu'DS 01 South Afeka. 



[P/f(/o hf/ A 1 Lan^dell 

1»/ATI III 

l*lant grown tioin seed, Divibion ot Botany, Pietona, 
16 months old i^Card^tv^ pyinoiej^halv* ) 



Plate IVa. 


[Photo hy K. A. I^mdeU, 
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Eradication. — ^Hoe-cutting* the first -year roseites; cultivation of 
the ground at once destroys these plants, never allow the plant to set 
seed. 

The “Corsican Thistle” is not a proclaimed noxious weed iu 
South Africa (at date of publication). 



\ Photo hy r. PiftterVl. 

Plate IVb. 

Plants j'ruwing alon<>: ft^nce of railway lino amorigsi Wild Oats,” Mowbray. 
Capetown. {(anJuuM pijrmopphulux^ 


Summary of information for use in the recognition of tho w*eed^ 
dissemination, and eradication: — 

Vernacular name... The Corsican Thistle. 

Cardvus pycnock^phalus, L. 

. Annual or biennial. 

. Thistle-like, purple in colour, 

. Darlv-gveen in colour, underside grey, woolly,, 
spiny. 

. Oblong in outline, dattened, light-grey in 
colour. 

. Roadsides, cultivated lands, water-courses. 

. Impure seed, wind, fodder, flood-waters. 

, Hoe-cutting of first-year rosettes ; cultivation of 
the ground destroys these plants ; never allow 
the plant to set seed. 


Scientific name 

Duration 

Flower 

Leaf 

Seed 

Habitat 

Dissemination 
Kradieation ... 




Platk V. 

Fig. L Portion of plant. — Fig 2. Floret (enlai'ged). — Fig. 3. Bract (enlargedV 
(^Cardum pycmeephalua^') 
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Weed No. IS. 

THE “YELLOW STAB THISTLE,” CmTAUJiFA 
SOLSTITIALIS, L. 

Order Compositae. 

The “ Yellow _ Star Thistle,” hotaui rally known as Centaurea 
mhtitialisy L., is a native of Europe, JJortli America, and Western 
Asia, It is a w^eed of recent appearance in South Africa, and has 
only been recorded here during the last ten years, and is usually 
found in cultivated and waste lands. 

The “ seed or achene (Plate I, Fig. 1) is similar to that of the 
“ Malta Thistle {Centaurea melitensisy L.). 

The seeds may be disseminated in various ways, e.g. : — 

(1) At the apex of the “ seed’’ are attached numerous hairs, 
whifdi enable it to be blown about by the wind (Plate I, 
Fig. 1). 

(2) As the plants grow in cuitivated lands the “ seeds ” may be 
harvested w’ith the crop and thus distributed to other 
districts, 

(3) They are carried down stream by flood-waters and deposited 
on the banks of rhers, w^here they germinate and form new 
infected areas. 

The following results show the germinating capacity of the 
“seeds”: — 


1 

Number of Seeds 
Planted. 

Date 

Planted. ! 

1 

1 

Date Badicle 
Appeared. 

Date Cotyledon 
Appeared. 

1 GerminatiDg 
! (-’apaeity. 

50 

22nd July, 1923 

12th August, 1923 

1 14th August, 1923 

80 per cent . 


The “ 8eed.s” were sown in sawdust on the 22nd July, 1923, and 
placed in the greenhouse. The radicle began to appear eighteen days 
after planting (Plate I, Fig. 2), and the cotyledons twenty days after 
planting (Plate 1, Fig. 3), and are green in colour, about \ inch long, 
spathulate, smooth. The plumule appeared one day later than the 
cotyledons, and the first foliage leaves were produced six days after 
the appearance of the plumule (Plate I, Fig. 4). The latter are 
oblong, spathulate, and serrate along the margins. Seedlings were 
planted in the .laboratory grounds, and they flowered during the 
months of November-February. 

The plant is an erect rough rigid annual, and grows to a height 
of about 3;4 feet. At first the root is crowned with a large rosette of 
leaves, which vary from 1-4 inches in length. These are grey-green in 
•colour, downy, and with the oldest leaves of the rosette deeply pinna- 
tified ^PJate II), From this rosette of leaves the main stem arises, and 
is stout, striate, rigid, with deourrent wings, cottony, and is much 
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branched from the middle nj^wards. The flower-heads are thistle-like, 
terminal, solitary, large, bright yellow in colour; the involucre is 
ovoid or nearly globular, and is composed of numeious spiny bracts 
of various shapes- The inner bracts have a jagged scarious appendage 
at the tips: the intermediate are armed with rigid yellow divergent 



Plate I.— Fig.l. — “Seed” (achene) (enlarged). Fie:. 2.— Cotyledons (enlarged). 

Fig. 8.— Seedling showing cotyledons and plumule (enlarged). Fig. 4.— Seedling 
(enlarged). Centaurea solutUialis, 

spines nearly an inch long, with one or two shorter ones at the base, 
and the ontermost have short palmately branched spines (Plate III). 
The individual flowers of the head are numerous, tubular in shape 
and yellow in colour (Plate IV). 
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[ Vhofo h\f K. A, ZaiifitleU, 

Plate 11. Younj? plant in rosulto stage*. Onfanrea Holstiiialis. 



Plate III.— Involucral bracts (enlarged). 
Cmtmrea 
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—Prevent “ seed” production. As the plant is an 
nnnual, eradication should be attempted if jmssible by hoe-chipping 
ill their rosette stage. 

The Yellow Star Thistle ” is a proclaimed noxious weed in the 
Transvaal Province and in the divisional and municijial areas of 
Bedford and Jansenville ('('ape Province). 



Plate IV. Fig. 1. Floret (enlarged). Fig. 2.— Floret opened, showing 
style and stamens (one stamen removed). Centanrea mUtitlaln, 


Summary of information for use in the recoguitioti of the weed, 

<Iissemination, and eradication: — 

Yfernacular name ..t ‘^The Yellow Star Thistle.” 

Scientific name ... Genian red T^. 

Duration Annual. 

Flower-head ... Thistle-like, yellow in colour, terminal, with large 

rigid yellow spines. 

Leaf... drey greeii in colour, downy, irregularly toothed 

along the margin. 

Achene ... ... With apical ha^irs, beaked at the base. 

Habitat ( 'Ultivated lands, waste places. 

Dissemination ... Fodder, flood-waters, etc. 

Eradication Prevent “seed” pnaluction, destroy plants in 

rosette stage. 


12 




Plate IV. — Ceniaurm mUtUialU* 
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FERTILIZERS AND FARM POODS. 


Unit Values of their Constituents. 


By ('. (). Williams, B.Sc*., ('liemist. School of Agriculture. 
Ceclara, Natal. 


In the articlo hy ihe writer, entitled “Manures and Farm F()ods : 
Their ( Vmiposition and Valuation, “ puhlislud in the Journal of fhr 
Department of Afjvi..‘ulture for September, 1924, lists of unit valu(‘s 
of the constituents in fertilizers and foodstuffs, applicable to the 
different Provinces, were o‘iven. These lists were revised last year 
and published in the Journal for June, 1925, and in the table fyiveii 
below the v^alues have been l)rouf>:ht up to date. A full explanation 
of the methods adopted in the compilation and in the use of this 
system of unit^ for yatuitipr fertilizers and farm foods is pfh^en in the 
al >ove-m e' nt i oned a rt i cb' . 


I. — Fertilizers. 

The values have been calculated on the net cash retail prices per 
ton, free on rail, usually at the port of landing*: or at the factory. 
For Natal, this is usually Dui-haii or its iie<is*hhourho()d. For (he 
fJape Province, the quotations in almost all eases are free on rail at 
(''apetown or the vicinity. As far as the Transvaal is concerned, there 
are very few firms quoting’ for delivery in large quantities from local 
stoedvH. Dealers in that Province seem to obtain their supplies largely 
through the port of Durban or from Durban factories, consequently 
the Natal retail prir’es, plus the railage from Durban to Johannesburg, 
have been taken as the bases for the calculation of the unit values for 
the Transvaal. It may he mentioned, however, that theie are certain 
abattoirs in that Pn)vince offering meat and bone manures for which 
the unit values of the nitrogen and phosphoric^ oxide would work out 
12a 
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appreciably cheaper than the values ^^iveii for these coustituents in 
the Transvaal list below, which figures, as expLiinecl above, have been 
obtained entirely from the Natal innces. 

There are only a small number of firms offering* pure blood or 
meat meal, so it has not been possible to obtain slable and reliable 
figures for the unit value of organic nitrogen in such materials. 
From the few quotations obtained it is found that the unit value of 
the nitrogen varies from 12s. fid. up to 26s., so it has been deidded to 
take 2()s. as an a])proximate unit value for the nitrogen in these 
materials. It is generally considered that nitrogen in the- organic 
matter of bone is not so readily available as that in genuine blood or 
meat meal, but rather than assume a more or less arbitmry proportion 
of the unit value for blood-meal as the unit value for the nitrogen in 
raAv bone-products, it has been resolved to give the same value for 
all the forms of organic nitrogen that are generally placed on our 
market. For this reason the unit value of the phosphoric oxide in 
bone fertilizers is a little lower than what it should be. 

There are very few* brands of raw' mineral phosphates on the South 
African market, so no unit value has been (‘alculated for phosphoric 
oxide in this form. It has been ascertained by parallel experiments 
ill the laboratory and in the field that the citric-solubility of the 
pliosphate in basic slag is a fair standard for the comparative valua- 
tion of the different brands of this class of fei tilizer, but w'e have no- 
satisfactory experimental proofs that the citric-solubility of the 
phosphate in ground mineral phosphates can also be taken for 
coiniiaring closely tfieir commercial values. Although this, in a 
measure, is also true of bone manures, we* have, liow'ever, calculated 
the unit value of the citric-soluble phosphoric oxide in this class of 
fertilizers, and the figures might he usefully employed for a rough 
(‘omparison of their market value. 

Another arbitrary assumption is that the insoluble phosphoric 
oxide has half the value of the soluble phosphoric oxide in any 
particular class of fertilizer. This may be far from being true in the 
case of some fertilizers in actual manurial practice, but the assum])- 
lion fits in very well with the actual prices charged bv dealers for ihe 
various phosphatic fertilizers. If we take for gnmted this arbitrary 
l)roportion'ate value between the soluble and msdluble phosphorite 
oxide to be approximately (correct in ihe case of all ground rock 
phosphates, the unit value of the citric-soluble phosphoric oxide in 
this class of fertilizers would come roughly to 4s. 6d. Comparative 
manurial trials carried out so far in this country go to prove that 
rock jihosphates are a fairlv good value at ihe prices they are quoted 
at the ])reseui time bv the few' firms offering them, and the probabilitv 
is that the* prices will come down low'er still as the demand increavses. 
They, moreover, have a higher percentage of phosphoric oxide than 
any other phosphaiic fertilizer (except double su])erphosphate), and 
even if a fairly large proportion of ibis may not be immediately 
available to the crop ii helps to build up the phosphai e-content of the 
soil and also will gradually become available as time goes on. 

It is again emphasized that a system of unit values such as given 
here is far from being a perfect method of arriving at the true value 
of a fertilizer, and a certain amount of caution must be exercised in 
its application. It may be assumed, however, that on the whole it 
furnishes a very useful method of arriving at a comparative valuation 
of the various brands of fertilizers of a similar n iture. 
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Tablk of Vau.ks. 


Unit Values for. 


Oonstitiient. 


i 

Natal. 

Cape. 

Transvaal. 

I. Nitrogm : 

H fl. 

s. d. 

s. d. 

(a) Nitric Nitrogen in Nitrate of Soda 

20 

0 

19 0 

20 » 

(/>) Ammoniacal Nitrogen in Sulphate of Ammonia 

! 17 10 

18 6 

18 6 

(r) Organic Nitrogen 

20 

0 

20 0 

20 0 

11. Potash : 

(a) As Chloride 

1 

4 2 

3 0 

4 

4 

(V) As Sulphate 

•"i 6 

6 

5 10 

III. Phosphoric Oaude 

(a) Water-soluble Phosphoric Oxide in Superphos- 
phate 

(/>) Water-soluble Phosphoric Oxide in Double 
Superphosphate 

r> 0 

4 4 

T) 8 


4 

(5 2 

6 

8 

(c) Citric-soluble Phosphoric Oxide in Basic Slag 

:> 4 

, 4 m 

6 

2 

(//) Citric-soluble Phosphoric Oxide in Bonemeal, 
etc 

.■> 0 

j 5 4 ' 

5 

8 


()u (‘oinparin^* this table with last yeai’s ii will be noticed that 
the unit value of the nitrogen in sulphate of ainuioiiia is appreciably 
less, while that in nitrate of soda has inereasi^d slightly. The figures 
for the various forms of potash and phosiihorie oxide, on the whole, 
show little (diang-e. 


II. — Fakm Foods. 

Last year the value per food unit in the case of both vegetable 
and animal foods was praeticallv the same, being about Is. td. in 
ea(*h case. This year the average value per food unit of the (‘on'- 
centrated vegetable foods (oil-c ikes, etc.) A>'orks out to Is. 3d., and 
in tile case of animal foods (blood and meat meals) to Is. 



352 JotrRNAL OF THE DEPARTMENT OF AGRTCULTUKE. — JXTNE, 1926. 


MEBINO-WOOL CLASSING. 

By P. D. Rose, Lecturer, Sheep and Wool, Grootfontein School of 

Agriculture. 

The stable basis of the wealth of nations depends more than anything* 
else upon the development of agriculture. As far as South Africa 
is concerned, it can be said without fear of contradiction that a great 
part of the wealth of our country depends on the development of 
its pastoral industries, the i^reatest of which is that of sheej) 
husbandry. In spite of the importance of this class of farming, 
South Africa has in the past enjoyed anything but an enviable 
reputation with regard to her wools, and rightly so; ihe marketing 
methods practised were anything but desiiable, and in a good laaiiy 
instances anything but honest. This may be attributed to the fact 
that wool to the farmer and to the up-country storekeeper alike was 
simply wool, and irrespective of its merits was sold at a standartl 
price per pound. The stigma on South African wools or ‘Mhipes,’’ 
as they are known on the London market, is, however, fast being 
removed, and our wools are at last coming into their own. But 
there is room for much improvement in the ** get-up of our country's 
production as a whole, and in the quality and quantity thereof. 

The ultimate success of the sheep and wool industry depends 
upon : — 

(1) the indiviilual efforts to improve ; 

(2) the application of scientific knowledge to the sheep 
industry ; 

(3) the standardization of wool for marketing; 

(4) the revising of existing selling methods; and 

. (5) the voluntary organization of farrneis for business on 

co-operative lines. 

The Government, through its Department of Agriculture, 
realizes the vital importance of this great industry and is doing all 
in its power to forward its interests, but without individual effort 
on the pari of every farmer it can never hope for real success. 

Advancement is the order of the day, and old farming methods 
must give way to new. Science havS revolut ionizer! all productive 
industries witnin the last half century. It has revolutionized the 
sheep industry in this country within the last fifteen years, and its 
continued application is as essential as food and clothing are to 
the human being. It is the fulcrum of all improvement, the pivot 
on which industrial advancement turns. It cannot be denied that 
the sheep and wool industry of this country is alive and growing, 
and that a very positive improvement has been effected in numbers 
and in quality and the production of wool per head of sheep; statistics 
clearly show this. But the need for scientific application only 
becomes greater as advancement continues. 

We are undoubtedly approaching a period of more exacting 
demands which, in effect, means standardization. Standardization 
embraces roughly the selection and setting up of standards for qualitv* 
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bliape, size, and other properties of materials and product^. It is 
admittedljr a very complex problem when wool is handled, the reason 
for this bein^ the great variatioii whi(*h occurs in diameter and length 
of fibre, yield, etc. Nevertheless it is possible to set up a classifica- 
tion for one or two important factors at least in a sufficiently 
comprehensive form to enable the grower to grade his wool in such 
a manner as to be ac^ceptable to the trade. The United States 
Government re(‘ogiiizing, from the economic point of view, the 
importance of uniform standards or grades is at prevsent actively 
engaged on developing and promulgating standards tor wool withm 
its borders, and is at the same time co-operating with Great Biitain 
with a view^ to correlating the United States standards with those of 
Great Britain. We in South Africa are in the fortunate position of 
having our wdiole clip Merino, consequently the development of a 
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(dassification wdiich would make grades acceptable to the trade is a 
comparatively simple matter. Standardization has worked wonders 
for our overseas egg trade, and its application to wool must come 
sooner or later. Wool growers’ associations have already made a very 
spirited attempt in this direction wath unqualified success, and it Is 
hoped that as the number of these associations increases, the standardi- 
zation of our entire production will eventuate. 

Much has been done to educate the farmer and improve the 
industry at the growers’ end, but so far little or nothing hasljecn done 
to improve our marketing methods. Our acreage in comparison with 
our production is, unfortunately, out of all proportion. Consequently, 
instead of having one or tw^o big selling ceni res where open competi- 
tion would obtain, wude distances necessitate the existence of many, 
eliminating much of the competition. Distance, raihvay facilities, 
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etc., render it well-nigh, impossible to remedy this condition, but 
there certainly remains much room for improvement in the actual 
methods of sale. It is a question which requires the producer's 
serious consideration. Open competition by means of auction sales 
is the best mc^s of disposal, as they provide a healthy stimulus to 
prices and eliminate to a large extent the povssibility of pushing 
through “ dud sales. Let us take pride in the preparation of 
our wool, and then sell it to the best advantage by sending it to 
our biggest market, there to be disposed of by public auction. Wh>* 
allow the speculator buyer, who often does not even handle the 
wool, to take a share of our legitimate profits In many instances 
economii; reasons necessitate the existence of an intermediary between 
the primai'y producer and manufacturer, but the production of 
wool in this countiy is yet far too small to support an uiinccjessary 
number of middlemen. 

Much study of late years has been given to the (luestioii of wool 
(dassing, and great improvement has been effected. Many fariners 
are to-day preparing their wool in a most creditable manner, wbei eas 
only a few years ago these same men knew' little and would have less 
to do with any form of wool classing wdiatsoever. It is maintained 
by some that a little knowledge, with a fair amount of common sense, 
is all that is required in w^ool classing. This fallacious reasoning 
has been responsible for the bad name associated with South Africai> 
wools, and for the loss of a considerable amount of revenue, both to 
the individual and to the country. The case would, perhaps, be 
anore aptly stated if it w’ere said that a considerable amount of 
knowledge with a little common sense is all that is required in wool 
classing. Knowledge is power ’’ and the more our farming 
population takes this axiom to heart the greater will be the benefit 
to South Africa. 

Merino- wool, ('lassing. 

There is a certain amount of misunderstanding as to the exact 
meaning of w^ool classing, for many people talk of sorting and sorted 
clips instead of classing and classed clips. 

Wool Classing . — Classing is performed in the shed while shearing 
is in progress, and means the allocating of whole fleeces or parts 
thereof, after skirting is completed, into various grades or lots, which 
lots are wsubsequently baled separately. 

Wool Sorting. — Sorting, on the other hand, is performed in the 
mills, and means the dividing up of the contents of a bale and 
individual fleeces (if they can be found) into groups of staples 
accord ijig to their spinning properties, taking into consideration 
fineness, length, soundness, etc. 

This work is performed by a specially trained body of men know^n 
as '' wool sorters,'^ who, by means of "constant handling and long 
e^xperience, have become familiar w'ith the different w'ools and have 
developed that sensitiveness of touch and keen judgment in diameters 
of fibres so necessary in their w^ork. The ability to distinguish 
between fine, medium, and strong wools does npt qualify any one as 
a wool sorter. Farmers are not capable of doing this work, and 
even were they able to do so, it is doubtful if it would be a profitable 
undertaking The manufacturer niakes particular standard sorts, 
the quality of wdiich he must maintain at all cosis, consequently 
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at best he would have to have the wool ‘‘ looked over agam before 
allowing it to go forward to the blending department or scouring 
bowls. 

Wool class^ing is not a highly complicated business, but 
Ivjiowledge of the inanufa(*turer’s requirements is most essential for 
the grower to be able to present his wares in the most marketable 
form. Highest prices are always realized for those products whidi 
approach most nearly the requirements of the purchaser. 

pRFr.TMlN\llY RhKI) WoHK. 

Tn order to facilitate good classing it is essential that the 
pieliminary operations of shearing, picking up, throwing, and 
skirting be propeily and thoioughly done, otherwise no classer can 
do jiisuce to the clip. Fleeces, unfortunately, vary in length even 



CorDor of the Scoupiiij^ Room, Groatfontein School of Agriculture. 

on the best of sheep, and bad shearing only increases this irregularity. 
Slovenly shearing inevitably means broken fleeces, which result in 
bad “ picking-up and “ throwing-out. The latter results in loss 
of time on the skirting tables and bad skirting. Indifferent skirting 
has its inevitable (Mmseqiience in poor classing. The “ skirt ers ’ are 
largely responsible for the honest “ get-up of a clip. 

Skirting , — The operation of skirting may be described as the 
removal of those portions which are inferior to the bulk of the 
fleece, with the object of improving it, while the fleece is lying sjiread 
open on a table provided for this purpose. It is a necessary operation, 
since in the individual fleece we find variations in length, diameter 
of fibre, tensile strength, colour, condition, and freedom or otherwise 
from burr, etc. Those portions which are remcwed are called 
‘‘skirtings’’ and generally consist of the crow’s nest, short cheek 
wools, rough neck folds (if any), sweat locks, and short edges from 





366 Journal of thk BRPARTMFif^T of Aoricultuue. — June, 1926. 


forearms, belly and flanks, short hairy briiches, and, if necessary, 
the back. The men who perfom this work are called ‘‘skirtera/’ 
and a considerable amount of judgment on their part is necessaiy, 
because each fleece has not only to be treated on its own merits, biit ni 
relation to the whole clip. I^or example, fleeces of varying length, 
fineness, colour, etc. (no matter how good the sheep may be), are 
conlinUdiisly coming forward, consequently the skirter must decide 
on and remove immediately those portions which differ from Ihe 
bulk. No law as to the exact amount to be removed from each fleece 
<*an be definitely laid aowii, but it soon becomes obvious to the 
intelligent skirter that a third grade fleece cannot possibly be treated 
in the shme way as a first-grade fleece. Each fleece must, therefore, 
be treated on its own merits entirely. Thei’e is yet a further pqijii 
to bohsider, namely, the sifce of the clip, for it must he obvious that 
a small clip cannot be so heavily skirted as a large one. 

If, then, it is impossible to say exactly how much must be 
removed from each fleece, it is also impossible to say in what pro- 
portion the “out-sortings^^ must be in lelation to the fleece lines. 
Circumstances alter with different cOvses, for in a “seedy clip “ 
the out-sortings must of necessity be greater than would otherwise 
be the case. As will be observed later when individual clips are 
being dealt with, the number of lines made should not result in the 
clip degenerating into many small lots, l^verything is a matter 
of proportion, and no amount of explanation on paper will teacli 
any one to skirt judiciously. 

IlOLLING. 

When skirting is completed, it is then ihe duty of the skirters to 
“ loll “ the fleece, and this operation may be described as the folding 
together of the fleece, or parts thereof that remain, into a convenient 
bundle which may be easily handled and shows the fleece off to 
ihe best advantage. 

The usual method advocated, and described in most textbooks, 
is only recommended when fleeces are prepared for show purposes, 
or when shed operators have unlimited time at" their disposal. The 
method is beyond criticism, but it takes up rather more time than 
can be conveniently afforded in a busy shed. It is generally supposed 
that this method, which hides all the inferior portions (back britches, 
etc.) and exposes the best wool (shoulders) to view, considerably 
enhances the value of the clip. Certainly individual fleeces show up 
well, while they retain their identity in the shed, but when once they 
have left the classing table, find their way into the bins, thence to 
the bale to be tramped or mechanically pi*essed, and are subsequently 
dumped shipment, they lose both their “ showiness and their 
individuality. Any sorter knows full well that it is almost impossible 
to remove nitact entire Merino fleeces from a bale, and to open 
up a fleece in such a manner as wu!l enable him to distinguish between 
the various parts, shoulders, britches, etc. In individual instancies 
this may be possible, but no sorter engaged on “ Merinos'’ has 
the time or the inclination to do so, for he is generally paid per 
pack of 240 lb., and therefore gets through as much wool in the 
course of a day as possible. 

^ Furthermore, when wools are opened up for sale at the coast, 
individual fleeces are not extracted; buyers simply take “pulls'^ 
until they have enough wool to handle for estimating purposes. 
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They are certainly not particular about finding whole fleeces and 
gassing at shoulder wools, Imt are rather more interested in inferior 
portions, if they can be found. 

If the skirting has been thoroughly done, there should be no 
reason for rolling in inferior portions, as these should have been 
removed. All that is necessaiy in the shed is to roll the fleece with 
the flesh side out in such a manner that it will hold together in 
roll form to permit of its being conveniently transferred from the 
skirting table to the classing table, from there to the bins, and thence 
to the bale. If the fleece has been broken oi cut up by heavy 
v^kirting, vselect a whole portion, put the remainder on ihis, and then 
roll. 

The manner in which the wool goes into the bale is not so 
important as is the elimination of those portions which do not con- 
form to the standard* 

The above information is not given in order to en (‘outage fanners 
to do the work in a slovenly manlier, but rather to impress upon 
them the necessity of giving all available time to thorough skirting 
icsiead of wasting valuable time in making attratitive rolls. 

From the skirting table the rolled flee(‘es are transferred to a 
classing table, where they are placed ready to be examined by a 
classer. In our country, hoAvever, the (dips are so small that full- 
time (dassers are not employed. The man in (diarge at the skirting 
table usually is responsible for the classing as well, consequently a 
(dassing table in such cases is unne(*essary us the fleeces (*un be trans- 
ferred direct int(j their respective bins. 

Object of Classinff , — Wool classing is performed with one object 
in view, namely, to put tlie maximum amount of money into the 
producer’s po(jket, and to attain it, the requirements of the trade 
must be studied ; in other words, the grower must produce what the 
trade requires and present it in the form most pleasing to the buyer. 
Idius it is essential for the producer to have a working knowledge, 
at least, of the principles involved in wool classing. It is necessary, 
therefore, to discuss briefly the paid that each of the five cardinal 
points, namely, length, soundness, fineness, colour, and condition, 
which are usually taken into consideration, play in wool classing 
and their usefulness in manufaidure. 

Lrntjfh. — Length, which is usually measured over the thunib, is 
of the utmost importance in a shed, as it Is one of the most desirable 
physical pi'operties from the manufacturer’s point of view. The 
grefiter the length the more easily can the fibres be controlled in 
(he various machines, less overlap is reejuired, and m<)r(^ twist can 
be inserted in spinning. Fewer fibres are required in the cross- 
section of a yarn to give the same tensile strength, and more twist 
gives a stronger, harder wearing thread, consequently lighter and 
ir.ore durable cloths can be made. Less overlap gives a smoother yarn 
with fewer joints, and the ultimate result is a more regular and 
saleable cloth. The cost of manipulation is considerably redu(!e<l, 
as owing to increased contact and frictional resistance less slipping 
and fewer breakages result. This means that bigger weights of 
yarn can be run off in less time. 

While length is an important characteristic, a far more 
desirable feature for the manufacturer is regularity of length. 
Manmfacdurers have so perfe(‘ted wool combs that they can manipulate 
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fibres of practically any length and can be set to take various lengths, 
but the comb has yet to be made that can effectively work simultan- 
eously fibres of widely differing lengths. Length, as w^e know, 
varies not only in different breeds, or different sheep within the same 
breed, and in various parts of the same fleece, but even in the fibres 
that comprise the individual staple. We are not concerned with 
the first variation and can hardly remedy the last, but by judicious 
skirting and classing we can do much to remedy the others. 

Length is readily seen and measured in the shearing shed while 
the fleeces retain their individuality, and it is therefore easy to 
remove those portions which do not possess the desired length and 
put fleeces of similar lengths togeiher. When on(*e, however, Merino 
fleeces have been baled, pressed, and dumped, it is almost impossible 
to sort for length. Manufacturers are aware that it is impossible 
to get or expect absolute regularity, hut they do expect and certainly 
pay premiums for lines that possess this feature in the maximum 
degree. A variation in length of more than half an inch should 
he guarded against in the shed. 

Soundness, — Soundness, meaning tensile strength, is usually 
tested in the shed in the following manner: A staple is drawn from 
the fleece and held at both ends between the ihunib and forefi))ger 
of each hand. Tension is applied, and at ihe same time the middle 
finger is drawn sharply across the staple. If a melallic ring is 
obtained, the staple is sound enough for all pra(di(*al purposes. 

Each individual fibre, during the various i)rocesses of manu- 
facture, is subject to a certain amount of si rain, and if Ihe sli’engih of 
the fibre is not capable of withstanding this strain, fibie breakage 
results. Loss, therefore, is sustained, and the tensile stieugtli of 
the resultant yarn and cloth is also seriously affected. It must 
then he obvious that unsoxind or ‘'tender fleeces must he kept apart 
from sound, healthy wools. 

Fineness , — As with length, variations occur similarly in finejiess. 
Fineness of fibre or smallness of diameter is one of the first essentials 
in manufacturing, for on fineness depends so many of Ihe other 
desirable properties. It is common knowledge that fineness and 
shortness are correlated, i.e. if we breed for fineness, length must 
be sacnficed, and vice versa. 

All things being equal, the finer the fibre, the greater the lengtJi 
of yarn that can be spun from a given quantity of wool, as fine wr^oL 
are usually more highly or frequently crimped and are much nune 
elastic and flexible. 

It may be taken as an almost definite rule that, with an increased 
numbers of crimps, there is a proportional increase in the number of 
serrations or scale-like projections on the surface of the fibre. These 
projections are responsible for the adherence of one fibre to the 
other, consequently the value of fineness to the spinner is obvious. 

Tensile strength is proportional to fineness, i.e, the finer the 
wool the greater the tensile strength per unit of diameter. As already 
mentioned, fine fibres cling together more readily, consequently on 
account of this and the greater tensile strength, a longer yarn of 
equal strength with a smaller diameter can be made than can be 
spun from a similar weight of coarser fibred wool. 

Mure solid, compa(*t, and Jevf^l varus can be made from fine wools, 
because the fine fibres lie more closely together. The finished ai'ticle. 
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therefox'e, necessjarily po>sse8ses greater tensile streng^th and wearing* 
(UiaJity, in additipn to a most desirable soft, full liandle. For etficieut 
x l^ssing it is desirable that growers should know the difference between 
fine and strong wools. The division of flee(‘es into lines of uniform 
degiees of fineness is desirable and in some elips possible, but the 
sub-<li vision into xiniforiu lengths is of far greater iinportance, as 
the manufacturer is better able to sort for fineness. It follows, 
therefore, that the same degree of care need not be exercised in 
classing for quality. 

Coarse hairy wools of under OO’s spinning count must in all 
< ircum stances be kept separate. 

Colour , — (kdour is of importance in that it affects the general 
ai)pearance and attractiveness of the clip, but as differences in 
<*olour are largely due io colour variations in the yolk and the degree 
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of foreign matter present, which can be removed by scouring, it 
follows that to the manufacturer such differences in colour are of 
minor importance. Variations in colour due to pigmentation or 
^leleterious branding materials, on the other hand, are of such 
importance as to warrant the careful removal of all such wools. 
We all know the value of a colour scheme in window dressing, and 
matching for colour in classing renders the clip similarly attractive 
to the buyer. Lines should be made as even and attractive as 
possible, and discoloured, yellow, dirty, heavy fleeces should not be 
jmt with bright white fleeces. 

Colour is easily seen, consequently if you are not sure, match 
it, and if it shows up badly try it in the next line ; if still not satis- 
factory, put it on the cast line or break it up and run it in with the 
piece fines. 
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Condition . — Wools are generally spoken of as heavy or light 
conditioned, high or low yielding, as the case may he, depending on 
the amount of yolk, sand, dust, vegetable matter, and any other 
foreign matter that may be present. As only the pure wool fibie 
is of value, the amount of foreign matter in a fleece must therefore 
affect the price per pound. Wools of widely differing yields should 
never be baled together. 

No definite rule with regard to classing for condition can be laid 
down. The best procedure to follow is to compare the fleeces for 
weight, and if the fleet e is obviously heavier than those comprising 
the line on which it is desired to place it, put it on a lower line. 

Heavy conditioned fleeces have a soddened, leaden heaviness, 
although the actual weight may be less than a big, bulky, light con- 
ditioned fleece, i.e. heavy conditioned fleei^es liave a much greater 
weight per unit volume. 

Ffocedwe in Wool Classing . — It is not possible to start classing 
unincdiately the fii’st fleeces reach the classing table, unless the 
classer has an intimate knowdedge of the particular flock, and even 
then it is advisable to allow about fifty or more fleeces to accumulate 
before classing is begun. The first kraal generally gives the 
classer a very good idea of the ‘‘ run ’’ of the flock. When classing 
ifi begun, take time about arranging the various lines, even if 
shearing has to he held up for a wdiile. Dtie regard must be given 
to the number of lines it is intended to make, and the proportion 
between these lines. It is generally considered good practice to 
make the top line ’’ the biggest, and this is strongly iTcommended, 
but do not allow quantity to interfere with quality. Do not split 
up your clip into more lines than you can possibly help, i.e. do 
not ivy to make distinctions that do not exist, but, on the other hand, 
do not sacrifice what might be made into two even lines to make a 
single bulky irregular line. 

If two lines that are obviously distinct (»an be made without 
‘‘ star lots resulting, by all means make them. A star lot means 
any one fleece line consisting of less than four bales. 

It is difficult to examine and price carefully numerous odd 
small lots, and it is for this reason, in addition to many other minor, 
hut nevertheless annoying, difficulties that arise when numerous 
small lots have to be purchased to fill an order, that buyers objeci 
to small lines. To price wool correctly is always a difficult business, 
but it becomes more so when irregular lines are presented, for it 
nnist be remembered that the whole of the contents of a bale, (y 
the line, is not open to view. The estimate must be made on guess- 
work, and consequently where irregularity exists a conservative 
bid is bound to be tbe result. Some buyers want fine short w’ools, 
and others long coarser wools, to suit their particular requirements. 
Thus when mixed lots must be purchased to fill orders, extra capital 
has to He idle until such time as the wool can he sorted and the 
qualities not wanted sold again. 

Regularity is of far greater importance than hulk. Two or 
more regular small lines make a bulky regular line. It is impossiMe 
always to maintain absolute regularity, for so much dejpends on the 
size of the clip; i.e. in small clips of IO-I572O bales, it is absolutely 
irap^sible to avoid a certain amount of irregularity, because the 
limited number of bales naturally limits the number of classes that 
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be made. For this reason it is always more difficmlt to class 
ti shiall clip correctly, for in sucli instances bulk must be studied at 
the expense of regularity. 

No hard and fast rule as regards the number of lines can be 
laid down in classing; so much depends on the merits of each 
individual fteece and the regularity and size of the flock. Definite 
recommendations regarding the treatment of various sized clips 
<*annot be made, but the following may be taken as a general guide : — 

Fivk-balk Clip. 

Two classes only should be made, namely, (1) a fleece line, 
{2) locks and stains. The skirting should be very light, in fact little 
more than locks and stains should be removed. All fleeces should 
be classed together, wiiih the exception of very short, badly coloured, 
and heavy fleeces, which should be broken up and run in with the 
locks. Tne locks and stains’’ in this instance will be slightly 
better than in a larger clip. If necessary very inferior, short, dirty 
backs can be removed and run in wuth the locks. Bellies should 
be skirted in the usual way and run in with the fleeces. Short inferior 
bellies musi be treated in a similar manner to shori dirty flteces. 

Tj:n-bale Clh*. 

Three classes re(‘om mended : (1) A line of fleeces, (2) a line of 
bellies and pieces, and (3) a line of locks and vstains. Slightly 
heavier vskirting can be done in this instance. 

Obviously heavy, short, and discoloured fleeces must be broken 
npj and run in wn’th the bellies and pieces. Exceptionally gotnl 
bellies can be classed with the fleeces, but, generally speaking, should 
be kept separate from the fleeces and run in wuth the bellies and 
pieces, while very inferior bellies nuist be run in with the locks. 

Backs, unless very inferior, should not be removed; if taken 
out, they should be run in w^ith the bellies and pieces or locks and 
stains, depending on the class to which they are best suited. Very 
tender wools should be taken out, broken up, and run in with the 
bellies and pieces. Hoggets wmol should not be sej)arated, but 
worked in with the fleeces. 

In this case the locks and stains wull be inferior to that of 
five-bale clip, wdiile the fleeces will be superior owing to the existence 
of an intermediate line (bellies and pieces) in which wools that do 
not suit either the fleeces or the locks and stains can be put. 

Fifteen to Twenty-five Bale Clip. 

Four lines recommended : (1) A line of first fleeces, (2) a line of 
second fleeces, (3) a line of bellies and pieces, and (4) locks and 
stains. 

All first fleeces should be skirted slightly more heavily than 
previously, whereas the set^ond fleeces can still be treated very lightl5^ 
Clean, short backs should be removed from the first fleeces and run 
in with the second fleeces. Ditty backs should be classed with Uie 
bellies and pieces or locks and stains, while tender fleeces must be 
treated as previously recommended. Bellies must be run in with 
the bellies and pieces, and inferior bellies with the locks. Short, 
inferior fleeces, too bad for the second fleece line, must be broken 
tip and tun in with the bellies and pieces or locks and stains. 

In this instance the bellies and pieces will be superior to that of 
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the previous clip, owing to the slightly deeper skirting. The locks^ 
too, will be superior, as all dirty, short bellies that do not suit the 
bellies and pieces line must be classed in this line. 

Thirty to Forty Bale Clip. 

Five lines recommended : (1) A line of first fleeces, (2) a line 
of second fleeces, (3) a line of first bellies and pieces, (4) a line of 
hpIlipR flufl -nier'es. and 65^ locks and stains. 



Conditioning Oven, Wool Scouring Room, Grootfontein School of Agricultur 

Slightly heavier skirting can be practised; backs, too, can b 
removed more freely and treated avS previously recommended. A) 
tieeces that do not suit either of the fleece lines should be broke 
up and run in with first bellies and pieces, or bellies and pieces 
J ender wools should be treated as previously recommended. 

In this instance the proportion of out-sortings (first bellies an 
pieces, second bellies and pieces, and locks and stains) to the fleec 




Merino Woox, Classing. 
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lines will be rather greater, but the recommeiulatiou is made in 
order to prevent making a small third or cast line of fleeces. Well 
picked bellies and piece lines sell as well, if not better, than cast 
fleece lines. 

If the flock is of a high standard, ihree lines of fleeces can be 
made in certain circumstances. 

FoRTY-riVE AND OVER BaLE (hjP. 

This can be classed into as many lines as the classer thinks 
til, and growers are re<iommended to folltiW, as far as possible, the 
standards as adopted by the wool growers’ associations, bearing in 
mind the pi’evious recommendations and avoiding the unnecessary 
splitting up of a clip into star lots. 

Foi those farmers who already belong to wool giwvers’ associa- 
tions, or who intend taking this step, the following table is given 
in order to leniove certain misunderstandings which lifive arisen 
in connexion with the classing standards adopted at the Wool 
drowers’ Conference held in Middellmrg, (\ipe, on the 22nd Mav, 
1924 : — 

Classing Standards. 


”i 

HraiKl. ! 

1 

Class, j 

Pt'.>crii>tion. 

H, 

Hoggeth ; 

; Being genuine hoggets, i.e. theep not previously shorn of 
in. and upwards. 

SC. 

Super Combing 
(ESC &; BSC) 

1 Consisting of all the lightest conditioned, sound, attractive 
fleeces of super quality, in. or over (this line to be 

made only in large clips when numbers waiTant it, and 
farmers desire it). 

C, 

let Combing 

Consisting of all the lightest conditioned, sound, attractive 
fleeces of good quality not under 2J in. 

CO. 

2n<l Combing ... 

1 

Consisting of the heavier conditioned, les.s attractive, but 
sound, fleeces not under 1| in. 

ccc. 

i 

3rd Combing 

i 

Consisting of short, very heavy, unattractive, discoloured 
fleeces not included in the above lines. If numbers 
warrant, this sort may be made; if not, these fleeces should 
be broken up and run in with the bellies and pieces. 

LL. i 

l8t LambK 

Consisting of the longest, lightest, and most attractive lambs 
wool, not under 1 J in. iu length. 

L. 

Lambs 

All shorter and less attractive lambs wool. QlV.Ii . — Very 
inferior lambs wool should be placed with locks.) 

CBP. 

Combing, Bellies, 
and Pieces 

Consisting of the bulkiest, cleanest, lightest skirtings and 
bellies, and broken fleeces not under If in. 

BP. 

Bellies and Pieces 

Shorter and heavier pieces and bellies. 

LOX. 

Locks 

Loc*.ks and stained wools, exclusive of dags. 

BKS. 

Backs 

Where backs are found to be very earthy, tender, or mushy, 
they should b'; taken out and baled sepaiatcly. If clean 
and sound they must be left in, provided they match the 
fleece ; if they do nut, they should be sorted into the 
relative c(»mbing classes. 

TDK. 

Tender Wool 

Keep separate or (a) run in with backs, (Jf) if whole clip be 
tender it should be classed on the same lines as a sound 
clip. 

BUR. 

Seedy and Barry 
Wools 

Must be kept separate. 

XM. 

Coarse Merino ... 

All wool below 60*s quality. 

HAM. 

Rams 

If rammy keep separate, otherwise run in with fleece lines. 

DEAD. 

Dead Wool 

All wool taken from dead animals must be baled separately 
and branded as such. 
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Notes for Guidance of Classer. 

(a) The above table has been laid down as a guide to suit the 
bulk of South African wools, consequently it makes provision for 
all possible lines, but it must be understood that all the classes men- 
tioned need not necessarily be made in one particular clip; the 
classer must use his own discretion, and endeavour to make not 
more than three combing lines. Too great stress cannot be laid on 
the inadvisability of making star lots in the combing lines, and if a 
four-bale lot cannot be made in any combing line, this line must 
be run in with the line immediately below and branded as duch. 
Coarse merino and tender fleeces must not be considered as combing 
lines, and must be dealt with as laid down under the classification. 

[h) All obviously heavy and discoloured fleeces, should be put 
into a lower grade than that to which they would otherwise belong, 
provided they can be made to match; if not, they should be broken 
up and put into the bellies and ijieces. 

(c) In large clips the super lines may be divided into fine and 
strong, if at least five or more bales of each can be made; when Ibis 
is done, the finer quality should be branded ESC and Ihe 
stronger SSC. 

{d) Clips under fiOO sheep or fifteen bales should be classed as 
follows : (1) Combing, (2) bellies and pieces, (3) locks and stains, 
exclusive of dags. 

In a good clip of GOO sheep it may be found expedient to make 
two lines of fleeces. Hoggets shotild not be separated, unless 
immensely superior to the rest of the clip. 

{e) Ail the bales should be stencilled on one end only, that is, 
the stitched end, as illustrated ; — 


Description of 
ConteUte 

Station No. Oi’ 
Code 



All bales to be numbered from 1 upwards, commencing with 
the top line. 

(f) Only in exceptional circumstances shculd backs be removed 
from fleeces under 2| in. 

(^) Always try and avoid the making of star lines in the 
combings, i.e. less than four bales. 

(Jl) If whole clip is seedy and burry, it should classed oU the 
same lines as a free clip. 

(i) Fine wool which might be slightly below the medium length, 
but , shows exceptional qualities, may be put into a higher gi^ade. 

(j) The lowest fleece line in any particular clip should he cast 

line. . 



Mkrino Wool Class cng. 




(k) All measurements j»'iven dbove are for unst ret died wools. 

(/} Sheep not to be branded with tar or paint; if so branded, 
these brands to be removed and run in with locks. 

The classing standards as they appear were laid down by the 
trade representatives at the above-mentioned Conference. As "these 
standards represent the requirements of the trade, fanners would 
be well advised to follow them. 

The object of laying down cei-tain definite standards for growers 
is to arrive at a certain amount of uniformity throughout ihe 
country. Uniformity of grading of any product is always an 
advantage to buyer, seller, and producer. As the movement spreads 
and buyers becjome familiar with the various brands, they ivill 
know exactly what wools to expect in a line having a particular 
brand, no matter where the wools are displayed for sale. Buyers 
can thus rely on every bale containing the grade represented by 
the brand. It is maintained by some that the grow'^er who belongs 
io an association is handicapped because he cannot brand his top 
line (if it does (‘ome up to the standard) supei fieeces, as he I'as 
in the habit of doing. This argument does not liold water. 
buyer will buy locks for super fleeces, even tliougli tliey be branded 
as such. He concerns himself with the contents of the bale, estimat- 
ing the yield, examining the length, soundness, fineness, coloui', 
etc., and will pay for what he finds, not for the brand. 

The trade is well aware that it is impossible for every class to 
be made in one flock, and it was never intended tliat this should 
he the case, but where possible it is recommended for the reasons 
already enumerated. 

J'lie above classing standards can be made to suit the require- 
ments of any shed. For example, provision has been made for a 
class of hoggetwS wool where numbers warrant this line being made, 
but there is no objection to hoggets wool being classified into the 
fleece lines, provided they are equal in all other respects. Siniilayly 
with the super combing line (SC), it is not recommended in big clips 
to divide this line into two, namely, extra special combing (ESC), 
consisting of fine and inediuiu fleeces, and super strong combing 
(SSC), consisting of all fleeces of approximately 60’s quality. This 
should be done where at least five or more bales of each line can 
be made; if this is not possible, ESC and SSC can be baled togellier 
and branded SC. In all instances where two or more lines are lun 
together, they must be bianded with the brand representing the 
lowest grade they contain, i.e. if long lambs (LL) are classed with 
lambs (L), they must be branded L; if first combing (C) is classed 
with second combing (CC), the bale must be branded CCk 

The classer having decided on the number of linens, allocates 
the fleeces to their respective ‘^ bins/’ and proceeds examininp^ t acli 
fleece for the various properties already enumerated, bearing in 
mind the standard on which he has decided. 


Bins. 

Bins must be built large enough to hold a little more than 
the contents of one bale, and must be situated in as good a light as 
possible, and in such a position that the classer can at a glance see 
the contents of each. Their value in a shed cannot be over-estimated, 
because without them efficient, classing is well-nigh impossible. No 
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wool-classer is infallible, and unless lie has these bins, so that he 
can see the various fleeces together, and the lines side by side, it 
is more than likely that unknowingly he will gradually change bis 
siiuidard. Too gi‘eat stress is often laid on the value of bins for 
cooling the fleeces, whereas their real value is overlooked. 

Cooling . — (Pooling is of> little or no consequence, whereas com- 
parison and reference are everything in wool classing, and bins alone 
make this possible. 

Never bale the entire contents of a bin; always leave a few 
fleeces at least for reference so that the standard may be correctly 
maintained. 



Wool in Bins, ready for Baling, Grootfontein School of Agi-iculture. 

Hoggets Wool. 

Xfi is the case with lambs wool, true hoggets wool, i.e. the first 
clipping taken from a young sheep after the age of approximately 
eight months, possesses those most desirable characteristics, namely, 
softness of handle, elasticity, and pliability, in the maximum degree. 
These qualities, characterized by the springiness or “ rise so 
evident when this wool is being tramped, combined with increased 
yields and tensile strength, render it suitable for special uses. It 
is therefore in great demand and should, for this reason, l>e baled 
separately when in sufficient quantity to make a line; if not, it 
must be classified in the usual way and run in with the ordinary 
fleece lines. 

Lambs Wool. 

Lambs wool should in all circumstances be kept separate from 
the fleece lines. If numbers warrant it, it is advisable to make 
two classes, namely, first and second lambs; if not, only one line 
should be made. 



Mkhto) Wool (-larsing. 
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In packing lambs wool, ihe longest and best coloured wool will 
constitute the top line. The second line will consist of the shorter 
and discoloured wool. When only one line is made, the very 
inferior fleeces must be run in with the locks and stains. 

The work of picking lambs’ wool will be greatly facilitaled if 
the picker-up is instructed to remove the locks and short bits before 
the fleece is lifted from the floor with the lamb boards. 

As the individual fleeces are deposited on the table, the firsts,’’ 
consisting of the bulky free wool of good length, colour, and quality, 
is picket out. The remainder, or seconds, is then picked over to 
remove stains and locks. 

Lambs wool is often covered with coarse white hairs (‘ulled 
mother-hair. These fleeces, though they appear much brighter tlian 
<»ther lambs w’ool, should never be allowed to go into the top line, 
b>ii should be kept in the seconds.” When only one line is made, 
very coarse, hairy fleeces, characterized hy their dead whileness, 
>hould be throwji into the locks. 

PiKc^K Picking, 

This operation consists of classifying Ihe skirtings, i.e. separat- 
ing the lo(‘ks and stains, the shorter and more discoloured hits of 
wool from the longer and brighter pieces. Where this operation 
is properly done, considerahle profit is derived therefrom, and 
farmers are strongly advised to give this work their careful attention. 
False economy, that is, iryijig to save the wages of one or two natives, 
is usually responsible for the bad classifi(‘ation of the pieces. Pie(*es 
should never be allowed 1o accumulate in the shed, as this only 
results in hurried and slovenly work. 

Sufficieni labour should be continuously employed so as to keep 
pace with the skirt ers. The work is nerformed on a slatted rable 
so as to allow the sand rubs, etc., 1o fall through. The table used 
for this purpose should be placed immediately in front of two or 
three fairly large bins, so that the various pieces can he thrown 
d]re<'tly into their respective classes. 

Where the estimated number of bales of bellies and pieces is 
approximately six to seven or more, and the wool warrants it, two 
lines can be jnade to advantage, the first- to consist of all the longest, 
brightest, bulkiest, and best coloured wools. All inferior pieces 
should be classed in the second grade. Tensile strength is not taken 
into consideration, as it is impossible to test the numerous small 
pieces. 

T^ocks and Stains. 

Locks and urine-stained wool should always be kept separate 
from the rest of the pieces and can be baled together. Very hairy 
britches, cheek wools, and shankings go with this class. 

Dags should be kept separate. Wet stained wool should he 
sun-dried before baling. 

Belly Wool. 

After the bellies have been removed they should be pii*ked up 
immediately and taken to the piece-picking tables. Each belly 
requires light skirtings in order to remove sweat locks, etc., and 
stains in the case of rams and hamels, and classified in exactly the 
same manner as the pieces. 
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The question is often asked why bellies must be separate from 
the fleeces. Bellies are usually shorter than the rest of the fleece, 
inclined to tenderness, and often discoloured and seedy, consequently 
for all practical purposes it is safer and easier to keep them separate. 
There is, however, no objection to belly wool being run in with the 
fleeces, provided they are equal in all respects. 

The practice is, however, not advocated. 

Sweepings. 

the name implies, sweepings consist of the shorter, dirtier 
wool and a considerable amount of sand. It is alw^ays good practice 
in a shed to vsweep as often as possible, but never before all the larger 
bits of wool lying about have been picked up and taken to the 
piece-picking table. 

As much sand and dirt as possible should be sieved out before 
the sweepings are baled. A conveniently cheap and easily made 
Nieve suitable for this purpose can be made from half-imdi wire- 
netting supported by one or two stiff steel wires. 

Sweepings should always be baled separately. 

Baling. 

For preference use first-grade 12-lb. wool packs, and if tlie 
‘‘all-wool pack^’ comes on the market, use that. If a proper vcol 
press cannot be afforded, a suitable box press can easily be made. 
If a wool press is used the bales look much neater and the general 
attractiveness of the clip will draw the buyer’s attention and inspire 
him with confidence. 

A wool press pays for itself within a veiy few years. 

Sewing. 

Use good, smooth stitching twine. Stitch neatly. 

Branding. 

Use stencil plates and brand on the stitched end of Ihe bale. 
If you are proud of your wares and satisfied with your work >ou 
will not forget to put your name and that of your farm in big 
capital letters in the following manner: — 




Description of Contents 

Stn. No. or Cod('~>- 


H, A. FARM, 
Progi’ess, 
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ESC. — 20, 

100. XYZ. P.E. 
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Name of Town, 

i-No. of Bale, 

K«mc an(i 
Adtlress. 
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THE PEANUT IN SOUTH AFRICA. 


By 1). Moses, M.8c. (Aj?ric.), and J. P. F. Skllsciiop/ 
Potckefstrooiu Scliool of Agriculttire and lixperiinent Station. 


InXKOJHJC'J lOxN . 

The peanut, Araclus /lypof/en, the ground-nut of coinmeiHe, and 
in South Africa popularly known as the monkey-nut, is one of the 
world's best oil and protein ci-ops. Formerly grown only by natives 
in this country, the crop is ncW being grown more extensively, 
especially in the Transvaal, the value of the peanut as a food for man 
and beast being recognized, as well as its use in the manufacture of 
oil, soaj), and (*on feet ion ery articles. 


Statisti(\s of Peanut Puoduction. 

The total production in the Union during the seasons PJ2U22 
and 1922-23 was approximately eighteen million pounds of unshelled 
nuts. Of this quantity the Transvaal produced almost five times as 
much as the three other Provinces combined, Natal being second in 
production, and the Free State third. l^roduction in the Cape 
Ih’ovince is almost negligible. 

The leading districts of the Transvaal are : Potgietersrust, Water- 
berg, and Pietersburg, each growing between 1,000 and 2,000 morgen 
of peanuts per annum. In the western Transvaal, Districts of Pot- 
chefstroom, Klerksdorp, and Zeei’ust over 1,500 morgen were planted 
in 1924-25. In this area the crop apparently does well, notwith- 
standing variations in rainfall, and appears to suffer less locust 
damage than many other crops. In Natal more than 200 morgen 
are planted annually in the Klip Kiver and Dundee Districts. The 
Orange Free State does not grow' more than 100 morgen annually. 


Peanut Pkoduotion in the Union. 


Year. Acreage. 

t 1917-1918 6,557 

1919-1920 13,220 

t 1920-1921 19,052 

1921-1922 17,290 

t 1922-1923 15,214 

1923-1924 16,187 


I^nslielled Nut?, 
lb. 

5.955.000 

6.502.000 

14.241.000 

7.501.000 

10.312.000 
14,378,070 


Impobts. 

A considerable quantity of peanuts is imported each year, of 
which more than four-fifths comes from Portuguese East Africa and 
the remainder from British East Africa, China, India, and Japan. 
Imports are decreasing, but are sti’il equal to from one-sixth to one- 
fo urth the p r oduction o f the Union. 

* The writers wish to acknowledge their indebtedness to Messrs. 'I', 1). Hall, A. K. 
Saunder*, and R. 0. Wahl for much valuable information given under the headings of Soil 
Fertility, Diseases, atid fnsec^t Pests respectively, 
t Includes amounts grown in native reserves. 
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The following? table shows the imports since 1913: — 


Year. 

Tons. 

Value. 

£ 

1918 

1,480 

19,000 

1914 

1,454 

18,000 

1915 

1,521 

16,000 

1916 

2,092 

24,000 

1917 

1,544 

17,000 

1918 

1,768 

23,000 

1919 

376 

10,000 

1920 

948 

27,000 

1921 

391 

700 

1922 

749 

27,000 

1928 

1,046 

21,000 

1924 

631 

13,000 



Fig. 1. — Young peanut plant, showing habit of bearing and nodules on roots.. 
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Exports. 

Peanuts are exported in small (xuantities principally to 
St. Helena, South-West Afri(ia, United King’dom, Germany, and the 
Belgian Ck)ngo. The following table shows the export trade since 
J915: — 


Vcrir. Ih. Value. 

£ 

1915 170,000 1,000 

1910 22,000 3,000 

1917 70,870 745 

1918 850,000 0,000 

1919 382,000 0,000 

1920 58,450 1,270 

1921 908,259 10,501 

1922 24,000 260 

1923 2,000 74 

1924 28,000 255 


UkSCRIPTIONS ANJ) (JlIARACTKUf.STK S OF THE PEANT. 

13ie peanut is u summer annual legume, and is a bean rather 
than a nut, the shell being similar to the pod of a bean. The plant 
resembles a clover, but the leaflets, whhdi have the sleep movement 
found in many other legumes, are four in number instead of three, 
and are arranged in pairs. The stems are angular, pale green, hairy, 
and upright in the improved tyi)es, but prostrate in the common ones. 
The height of the plant seldom exceeds 12 inches. The flowers, which 
are borne in the axils of the leaves, resemble those of the pea in 
shape, but are smaller and of a bright yellow colour. When fertiliza- 
tion has taken place, the [leduncle (flowei’ or fruit stein) elongates, 
bends downwards, and carries the sharp-j)ointed ovary below’ the surface 
of the soil, wdiere the nut matures. The number of jMids and kernels 
borne on any plant depends largely on the variety and environmental 
<'onditions. 

Pl.iMATK’ llhUriRKMENTS. 

The peanut requires a minimum frost-free period of five months, 
with an average summer rainfall of 20 inches or more, a fairly high 
temperature during the growling period, and dry weather during 
lipening and harvesting. If other conditions are favourable, good 
lesults may be obtained wdth as little as 10 inches of rainfall. In 
Senegal, for instance, large quantities are prodm^ed under a 10-inch 
rainfall. Large areas in the Union, particularly in the northern and 
western Transvaal, Natal, and the northern Orange Jbee State, 
appear to be suitable for peanut culture, and in these areas the crop 
is certainly W7»rthy of a trial. 

Soil Requirements. 

The (*rop does Ixest on w^ell-drained soils of a sandy or siindy-loam 
nature containing a fair amount of lime and organi<» matter. A 
calcareous soil is not necessarily essential, hut one in a suitable 
mechanical condition is desirable, with conditions favourable for 
nitrogen-fixing bacteria. Most light loams are suitable, but clay 
loams should be avoided if possible, as they are stiff and often acid; 
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furthermore, harvesting is more difficult on such soils, and the 
resultant crop cannot be easily cleaned of adherent soil. Clean, 
white nuts will often be produced on a dark, porous soil, while some 
light sandy soils will give reddish-coloured nuts on account of the 
presence of large amounts of iron compounds. This colour, though 
it does not affect the kernels, is discriminated against on the markets. 
The peanut has given the best results on land which has been well 
cultivated; it cannot be recommended as a crop for virgin soil. The 
coarse, porous ‘‘turfs'’ of the Waterberg District and the loose, 
sandy soils of the western Transvaal have so far proved to be Ihe soils 
best suited. 



Fig. 2. — Mature peanut plant. 

Soil Fertility. 

lOxperience with regard to fertilizing the crop has been varied 
and conflicting. One of the few profltable results obtained from 
fertilizing has been with 300 lb. of superphosphate and 600 lb. of 
limestone per acre; this was on a soil which had plenty of lime and 
was in fact alkaline in reaction. The fertilizers were applied in the 
rows, and the benefit of the lime apparently was that it prevented the 
supex'phosphate from burning the germinating peanuts. The peanut 
seedling is most sensitive to fertilizers, and these should be 
broadcasted and harrowed in before planting, or the delivery tubes 
of the fertilizer attachment should be so set that the fertilizer is 
dropped two to three inches to the side of the nuts. 
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Where peanuts form the main crop and it is not prac ticable for 
(he soil fertility to be maintained by fertilizing* the other crops, try, 
\Vith the above precautions, 200 lb. per acre of a mixture of two parts 
superphosphate and one pait rock phosphate or four parts sui)er- 
phosphate and one part bone-meal. With this try GO lb. pe^* acre of 
muriate of potash and 500 lb. per acre of giound limestone, both 
together and separately. This is the only way to ascertain if the 
addition will pay. As this i> a legume crop, it fixes its own nitrogen, 
and none need be applied. No crop of nuts has yei been noticecl 
whose roots were not well covered with nodules, so that the inoculation 
of the soil or the seed with bacterial eultuies cannot be recommended. 



Fio. 3. — Stack of peanuts ready for packing. 


Although this plant fixes much nitrogen, most of it goes into the 
kernel, so that when the whole plant is harvested the vsoil does not 
benefit miudi. Tests at this institution have shown great benefits to 
maize follownng (‘ow'peas and tepary beans harvested, but none from 
maize following peanuts harvested in the ordinary way. The preseiit 
method of handling peanuts cannot be said to improve the soil 
fertility at all, and unless animal manxires aro applied somewhere in 
the rotation another legume such as velvet beans, mung beaiis, or 
cow^peas may be necessary to maintain the soil in good fertility. 
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Seed Selection and Prei^aration. 

The best seed obtainable should be used in order to secure good, 
even stands and to obtain maximum yields, l^oor seed gives poor 
stands. There are (*ertaiu growers who can 8upi)Jy well-graded seed 
of a good strain. The best method, howevei, of obtaining seed is 
to practise field selection and grow a seed plot. Select vigorous, 
healthy plants whicli are simounded by a good stand of other plants, 
with many pods and tough peduncles. Avoid plants with sessile 
flowers and “ dud or blank pods. The seed must then be sorted and 
freed from trash, properly graded (o uniform size, and shelled, care 
being taken not to break the papery covering or testa of the kernel. 
In certain localities it is evident that deterioration of varieties has 
occurred, probably due to little care being given to the question of 
seed. As the shelled seed is liable to deteriorate and to become 
rancid, it should not be stored for too long a period, and must be kept 
in a c()ol, dry place. 


Soil Preparation. 

The land should be as well prepared for the peanut as for root 
crops or maize. Deep ploughing and fallowing to destioy volunteer 
peanut plants and weeds and conserve moisture will be found' 
desirable, espetdally in the drier areas. Disking or harrowing should 
then he done to prepare a fine seed-bed. 


Planting. 

The seed can he planted, shelled or unshelled, behind a plougli 
or in shallow’ furrows draw’ii with a marker. If planting behind the 
plough, the land, of course, must be harrowed after planting. It is, 
however, much more satisfactory and economi<‘al to plant shelled seed 
by means of a maize-planter using specially made extra thick iron, 
hickory, or plywood plates in the seed-bins. If many broken seeds 
are obtained in the idanting process, although the special peanut 
plates in the seed-bins are being used, the shoe string beneath the 
hopper in the seed-bin may be cut in half and a half spring used in 
each bin. This halving reduces the pressure on the seeds passing 
through the plates. There are several plantei attachments on the 
market, such as special plates, false plates, and seed elevators, for 
certain types of bins, hut none is more universally used than the 
home-maae jdate. Some growlers have even devised and made success- 
fully their own planters. Where labour is plentiful and cheap, large 
areas are still planted by hand. 

Planting generally takes place during October and November. 
In most areas latei planting will give reduced yields: 28 to 32 lb. 
of shelled nuts and 45 to 50 lb. of unshelled nuts will usually be 
sufficient to plant an acre. The exact amount used will vary 
a(‘.cording to the variety and the spacing adopted. Spacing, which 
depends on soil and climatic factors, is important and should he 
determined locally. In aieas of good rainfall 28 inches between the 
low’s is w’ide enough, while in drier parts up to 36 inches will be 
necessary, the plants being spaced from 5 to 12 inches in the row 
respectively. In dry soil the seed should be covered to a depth of 
2 inches, whereas in a mon^t ?oil a de]>th of 1 to 11^ inches will suffice. 
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Sl:I^s^:(U’K^T T u katm kxt. 

liuiTOwing: or cultivation, preferably the latter, may be «taii:e(l 
us soon as the plants appear above ground and continued until the 
blossoms fall and the nuts begin to form or “ peg.” Hidgiiig is nol 
always necessary, altJiough a moderate amount of earthing up or 
working the soil towards the rows ensures the penetration of the 
peduiudes with the fertilized ovaries and later facilitates the lifting of 
the plants. If the soil around the plants is hard, the ” peg ” may 
fail to penetrate and wither, and no nut results. Earthing up, as 
such, has proved both beneficial and detrimental. Whether earthing 
up can be practised or not depends entirely on the type of soil and 
the class of implement used. The heavier the soil the more earthing 
up will be necessary, while in very sandy soil it has been shown to 
be of little value. At all events, earthing up should not be done 
until the first crop of flowers has withered. Owing to the great 
variation in types of soil planted to this crop and the many different 
implements used, it is not possible to state definitely the number of 
cultivations that should be given in any area. Trials in the different 
areas will indi(*ate the number required and the time of cultivations 
and till* ty])e of implement to be used. 

IIarvksting. 

As the plant does not bear all its flowers at the same time, all 
the nuts, even on a single plant, do not mature simultajieously. The 
crop is, however, considered as about ready to be harvested when the 
lower leaves of the j)lant turn yellow and the peduncles become tough 
and dry. At lifting time the majority of the kernels should no longer 
be milky hut loose in the pods with the papery covering or testa firmly 
attached. The best signs of ripeness are a good, bright, red colour 
of , the kernel, which will change to a deep red when properly dried, 
and a change from white to blackish-brown on the inside of the pod. 
(Jreat care should be taken not to lift the crop before or long after 
the majority of kernels are in this condition, otherwise both quality 
and quantity of the crop will suffer. 

Lifting. 

This is usually a(*c(miplished by running a single-furrow plough 
along one side of the rows only. With some makes of ploughs it is 
necessary to remove the mouldboard, while with oihers it will be 
found necessary to plough both sides of the rows. In some lo(‘alities 
two single-furrow ploughs are attached to a crossbar and drawn by a 
team of oxen, but this has not proved entirely satisfactory even under 
favourable conditions. Double-furrow ploughs and dismantled gang- 
ploughs adapted for single-furrow work have at times been used 
successfully. Potato diggers have proved satisfactory only w^hen 
drawn by horses or mules, and then only when the plants are spaced 
widely apart in the rows. 

Stacking. 

When grown on a large wale the plants, after lifting, are allowed 
to dry in windrows made by packing the plants from two or three 
rows m one closely packed row^ with the nuts upwards. The method of 
drying the plants in small bunches scattered over the field cannot be 
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recommended, as too rapid drying causes a brittle hay and may affect 
the quality of the nuts. After one to three days the plants, when 
sufficiently drj*, are packed with the nuts inwards in large conical- 
shaped stacks or small heaps, built so as to shed watei in case of 
lain. The packing ot small quantities around poles is a practice 
followed where small quantities of nuts are grown. If deemed 
necessary a small coveiing of grass may be placed on the peaks of the 
stacks. 

Picking. 

In good weathei, when the hay is in a fit state to be stacked, the 
nuts are usually dr> enough to be stripped off the vines, which is 
done either by hand or b 3 ^ means of stripping machines. Hand 
picking is done chiefly by natives: this method is slow, one peison 
picking generally fiom 70 to 90 lb. weight of nuts pei diem at a 
cost ranging rioni Is. to Is. Gd. Pioducers of laige quantities ot 
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nuts will find machine pickers far more economical and faster than 
hand picking. The picking machines that have proved satisfactory in 
this country are the Heebiier and Benthal peanut pickers, manu- 
factured in the I'nited States. Several threshing machines, as well 
as locally invented and imported pickers, have been tried, but none 
has proved as satisfactory as the two special pickers mentioned above. 
Peanut picking machines must be able to remove the marketable nuts 
witli a minimum amount of breakage, to remove the stems and 
tails ’’ or portions of tlie peduncle, and to grade and winnow the 
nuts. New machines reipiire an unusual amount of settings and 
numerous alterations before they will work properly. It is therefore 
very necessary that operators should make patient trials and bring 
mme ingenuity into play before condemning a particular machine. 

As it is advisable to handle the whole plants as little as possible, 
the nuts should be picked direct from the windrows or from th<* 
stacks. At picking time the nuts should be absolutely dry and the 
haulms slightly green. 
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Yields. 

Tlie average approximate yield in the Union is ten bags of 70 lb. 
each iM)r acre. Yields of fifteen bags should be obtained in good 
farming, while yields of 20 to 25 bags per acre are fairly common 
where the soil is properlj’- worked and the fertility maintained. 
Yields of 30 bags to the acre are not uncommon, rvhile a yield of 
100 bags per acre has been known. South African yields compare 
very favourably with those obtained in America, where the average 
varies from 14 to 20 bags per acre, while yields of 25 to 28 bags are 
considered very good. 



Fig. 5. — A home-made sheller. 


Marketing. 

Before bagging, the nuts, if not thoroughly dry, should be dried 
preferably in an airy shed. In the picking operation the nuts are 
often well enough graded for ordinary commercial purpowses, but to 
obtain the best results they should be screened and graded in order to 
remove stones, earth, and broken nuts. Circular sieves made of 
square-holed wire mesh fitted on a properly conslrucied rotary frame 
are recommended for grading pui*poses. 

Ordinary grain or niuid sacks of peanuts weigh from 7t> to 90 lb. 
according to the size and quality of the nuts. The introduction of a 
special bag to hold 100 Id. of nuts has not found favour with the 
growers. As the weight of a hag of nuts varies considerably, trade 
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ill ihh product is conducted upon the basis of the hundredweight* 
The bushel weight also varies from 20 to 30 lb. 

Special grades for peanuts have not as yet been established* 
Market quotations are generally for “ Virginias m Kaffirs/’ the 
former a three-kernelled, thick-shelled type and the latter a three- 
kerneJled, thin-shelled tyP^- A.s the industry expands it will 
probably be to the advantage of both buyers and growers to introduce 
definite grades. 

The prices obtaining naturally fluctuate from season to season. 
Immediately after the war the Johannesburg market price ranged 
from 208 to 30s. per hundredweight, but of late it has dropped 
considerably owing to increased production with no corresponding 
increase in the demand. Prices ranging from Gs* to 30s. per cwi. 
liave been realized, although from 11s to 18s. is the lange usually 
quoted. TJie average prices for the year 1918 to 1923, according to 
tne Union Year Book No. 7, are as follow’s : — 1918, lf)s. 2d.; 
1919, 20s.; 1920, 24s. 6d. ; 1921, 11s.; 1922, 11s. 6d* ; 1923, 13s. 

Tiik (.’ost of pRonrcTiox. 

As local (‘onditions deteiinine to a large extent the (*ost of 
producing a crop of peanuts, accurate figures applicable to all the 
peanut areas of the Union cannot be given here. Uurtliermore, no 
detailed survey has been made of the peanut growing industry, aud, 
therefore, no a(*curate figtires as to costs of jnoduction are available. 
The following is an estimate only, but is considered a fairly reliable 
guide : — 

Cost of riionuciNG Onk Acre of Peaxuts. 

£ A'. <1, 


Ploughing 0 4 G 

Planting 0 2 0 

2 HarrowingsS 0 2 U 

Cultivation and ridging 0 2 G 

Seed 0 5 (I 

Ploughing out and stacking 0 G G 

Picking : 0 15 0 

Carting 0 2 6 

Cleaning 0 3 0 

Bags ... 0 15 0 

Rent, including depreciation on imple- 
ments, upkeep of buildings, and cost 
of fencing, etc. ... 0 5 0 


i:3 3 0 

At the average yield of 700 lb. per acre the cost of production 
would be 9s. per 100 lb., while if 1,000 lb. is obtained per acre the 
cost would be (Js. 4d. per 100 lb, 

SUKMJXG. 

On the farm little shelling is done beyond the small amount 
required for seed. Occasionally when the pods have been discoloured 
by heavy rains at harvesting time or by a sticky soil, the peanut is 
niarketea in the shelled state. nuts, however, do not keep 
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very well and are easily injured in liandling. Bioken kernels are tlie 
first to deteriorate, and should be screened out immediately after 
shellin| 2 r. Shelling may be done either with liome-made or power 
shellers. There are several types of the latter on the market, some 
being suitable for household or farm purposes and others for factory 
use only. Both imported and locally invented peanut shellers are 
obtainable from agricultural machinery agents. 

Although shelling may be done with extieme caie, a certain 
percentage of kernels is often bioken. The shelling latio or ])roportion 
of kernels to shells is two of kernels to one of shells by weight. Shelled 
nuts should also be graded before being marketed. 



Fig. 6. — A Bonthal peanut picker. 


UlMC.VSES. 

Melasma , — ^Various species of this plant are parasitic on peanuts 
and leguminous plants in much the same manner as “ Rooibloem 
or witchweed is parasitic, on maize and other members of the grass 
family. The Miasma plants are annual herbs with yellow or orange 
flowers, and are closely related to the w’itchweed. The presence of 
the parasite is usually first indicated by a yellowing and wilting of 
the X)6anut plants in patches in the field, and if the ])arasife is allowed 
to ^ow unchecked it may lead to serious losses. The only practical 
method is to hoe it out by hand, and repeatedly, as small plants 
13 
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easily escape detection. Melasvm plants seed very freely, and if not 
destroyed before seeding, the ground becomes heavily infested and 
control in subsequent years more difficult. Agricultural implements, 
etc., should be well cleaned after use on an infesied land, because 
the Melasma seeds are very small and may easily be carried from one 
plot to another. 

Rosette, — This disease has done great damage to the crop in the 
northern Transvaal. The severity of the tionble varies somewhat 
with the season and with the time of planting. Rosette is being 
studied at present, and the latest information seems to show that it is 
an infectious disease of the filterable virus type. It can be trans- 
mitted from one plant to another by certain plant lice, and possibly 
by other insects as well. 

Foot Rot or Root Rot, — This disease is characterized by a 
premature yellowing, wilting, and finally dying of the afi'etited plants. 
On pulling up a disefised plant, it is found that the j'oots are badly 
rotted and covered in places by a whitish fungal growth. The rot 
usually extends into the pods and the developing nuts, and may cause 
great damage. The disease is greatly favoured by moist conditions 
of the soil, while good cultivation and aeration tend to retard it. 
The only practicable means of control is crop lotation, and this shoTild 
be instituted before the soil is badly infested. 

Leaf Spots and Milde/ws. — During wet seasons vaiious mildews 
and leaf-spot diseases are of coiumoii occurrence wlierevei' i)eanuts 
are grown. These diseases may be controlled by spraying, but ii is 
questionable whether this would be a profitable practice. 

Animal Enemies. 

Up to the present peanuts appear to be very free fiom insect 
attack, the only complaints being in regard to iermites or while 
ants as they are frequently called. Damage is also caused by 
guinea-fowls and veld rodents such as field i’at£ and spring hares. 

Termites (Isoptera). — These are too well knowji to need any 
description. They are sometimes exceedingly troublesome to agricul- 
turists. The only effective method of combating them is to 
exterminate the entire colony or colonies causing trouble. This is 
best done by pumping arsenic and sulphur fumes into the workings 
with a pump fitted with a firebox and a pumping apparatus. Such an 
apparatus as the universal ant exterminator is the most convenient. 
The formula used is: White arsenic (finely powdered), 3 parts by 
weight; sulphur (flowers), 1 part by weight. Mix the ingredients 
thoroughly, volatilize, and pump into the termite workings. 

Very promising results have recently been obtained by blowing 
finely powdered calcium cyanide into termite workings by means of a 
blower. This method will probably be developed, as it is much more 
convenient than the arsenic and sulphur treatment, and appears to be 
very effective. 

Rodents, — The (ihief rodents complained of are spring hares 
iPedetes caffer) and field rats. In some areas spring hares are so bad 
that a considerable portion of the crop is harvested by them. 

Spring hares can be controlled to some extent by trapping and by 
ahobting, but these means are not sufficiently effective to give much 
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relief, and do not help in controlling the other field rodents 
at all. The following methods of iMiisoning rodents with harium 
oarhonate has been prcived to be most effective by the Department of 
Public Health. Barium carbonate is a white, tasteless powder 
procurable at most druggists at about 2s. per pound. It is mixed with 
finely ground peanuts, when a poisonous bait attractive to field rodents 
results, (irood, sound peanuts are ground into a fine powder by 
passing them at least twice through a good mincing machine. The 
paste so obtained is thoroughly mixed with barium (sarbonate in the 
following proportion, and the mixture can then again be pas.sed 
through the mincing machine, viz.: — Barium carbonate, 1 ])ai't by 
volume; raw peanut paste, 3 parts by volume. The mixture is made 
up into pellets about the size of a large pea or small marble. If the 
material is not sufficiently moist to allow of these pellets being readily 
made, a very small amount of water may be added after mixing. 



Fig. 7. — Peanut slieller with blower attachment. This type costs 
from £40 to £50. 

In feeding thevse pellets a definite nuinher is plaeed in or near ilie 
entrances to the Inirrows of the rodents. As the spring hares are 
nocturnal in habit, it is best to place the bait in position towards 
evening. The bait is left in position, and is examined next day to 
ascertain whether any pellets have been taken. It might be advisable 
to bait a second time and to repeat this again and again if the pellets 
are taken readily. The rodents will not die immediately after taking 
the bait, so patience must be exercised. ^ If the pellets are not taken 
it may be advisable to try xnealie meal in place of the peanut paste, 
using the same proportions as stated above and moistening the niealie 
meal very slightly. 

Guinea-foicl (Numida). — While these birds are most useful in 
South Africa, they do considerable damage at times in eating up 
peanuts and other seed soon after it has been planted. 
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Judging. 

In entries of peanuts at agricultural sliows, a number of 

pods are shelled in order that consideration may be given to the 
following points, viz. : — Maturity of kernels and pods; uniformity of 
kernels; brightness and vitality of kernels; trueness to type. 

The pods should be brownish in colour on the inside, while 
special consideration is given to soundness and nutty flavour of the 
kernels. 

Uses. 

ConvmerciaL — Peanut oil is one of the world’s important oil 
products. The kernels contain 45 per cent, or more of oil known 
commercially as arachis oil. This oil is often sold as a substitute for 
olive oil. The best edible oil is extracted by cold pressure, while 
that expressed hot is used for lubrication and soapmaking. The 
expression can be done at the factories dealing with cotton seed for oil 
expression. A^ery little of the peanut crop grown in the Union is at 
present utilized for oil expression or soap manufacture, the soap- 
factories usually importing supplies from the East Coast. If South 
African nuts are used the type preferred is the tw'o-kernelled Natal 
nut* 

For Live Siork , — The parts of the plant and all the by-products 
resulting from factory processes can be used to advantage in the live 
stock inclustfsj^ The nuts are not usually fed to cattle, although pigs 
may be ullow^, to harvest the crop or may bo allowed in the fiebls 
aftei* harv^evsting. ^ Ueeding pigs on too many peanuts will cause soft 
pork. 

Hay . — The hay, if harvested before the first frosts, is of good 
quality, while plants with few nuts adhering have a feeding value 
approximating that of lucerne. Erom a quarter to half a ton of hay 
may be obtained per acre after the nuts have been removed. If 
allowed to dry too much there is great loss of leaf, and the resultant 
hay is coarse, fibrous, and of lower feeding value. The hay must 
also be handled carefully, as it is very brittle, while if containing 
sand or dust it should be fed in wire-bottomed mangers. Sheep 
must be fed with care, as they are liable to bloat if given too much 
hay. 

OiUcake . — After the oil has been expressed from the nuts, the 
resultant cake, which contains a fair i)ercentage of oil, forms a ricli 
and palatable concentrated feed for live stock. It is not injurious ti> 
stock nor does it impart a flavour to the milk. 

Human Conmm'ption.—Vi^ far the greater part of our production 
is used for human consumption. There is no vegetable food so rich in 
protein and fat as peanuts and yet requiring so little preparation to 
make it edible and palatable. Roasted peanuts, of whicdi thousands 
of tons are consumed annually, are a wdl-known and popular form, 
which is used to some extent in the preparation of breakfast foods > 
while large quantities are required by the confectionery trade. 
Peanut butter is also becoming more popular, while the oil may be 
used ill cooking. A meal made from peanuts may also be used for 
mixing with flour for breadmaking and for ether household purposes. 

Peanut Butter , — This product, which is cheap and wholesome 
and uan be made at home wu'th little trouble, has a high food valtie^ 
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and is far better and more palatable than poor butter. For those 
who wish to make this nutritions food at home, the following* 
particulars are given : — Shelled nuts are roasted in a roaster or oven 
until well cooked. If roasted in a pan, they must be stirred con- 
tinuously to prevent burning and ensure uniform cooking. When 
cooked, they are cooled, the red skins are rubbed off and blown out, 
and the gernis sifted out from the nuts. The nuts aie then finely 
ground in an ordinary nmat mincing machine, salt being added 
according to taste. The butter should be kept in glass-stopped bottles 
or air-tight tins. It will be found that the oil in the butter w'ill cause 
rubber rings, if used, to perish very quickly. P.eauut butter can be 
used for sandwiches, as a meat substitute, and for cooking purposes 
in place of lard. 

Varieties. 

Several varieties are (uiltivated in the TInion. Some have thin, 
hard i)ods, while others have thick, soft ones. The kernels are of 
varying sizes and colours. Improved varieties have usually three or 
four medium-sized kernels in each nut, and are upright growing, 
with the ])ods more or less closely bumdied. 

Virginia Bunch . — This variety is grown almost exclusively in the 
Union. It has comparatively thick-shelled pods, containing usually 
four bright reddish kernels. As the name indicates, the pods are 
borne in a bunch close to the plant. 

Kaffir . — This variety, at one time the principal variety, is to-day 
being grown in very small quantities in one qt two loc^alities only. 
Where it is grown it is imi)ure, being mixed with introduced strains. 
On the markets it generally realizes lowpri(*es, although occasionally a 
specific demand exists for this variety. It has a decumbent habit of 
growth which makes harvesting difficult. The pods are thin-shelled 
and coarse, containing generally one or two light-coloured, sweet 
kernels, which are low in oil-content. TJie yield obtained fron) this^ 
"variety is very unsatisfactory, and it is doubtful whether it, will ever 
again come into prominence. 

Natal Common . — ^This variety somewhat resembles the Kaffir,’" 
the chief differences being that the kernel is not sweet, while the pods- 
are more regularly two and three kernelled. Furthermore, the nuts^ 
are bunched as in the Virginia lJunch and not spread over a large 
area. It is early and a good yielder. In many respects it is similar 
to the Spanish variety grown in the United States. 

Jumbo . — ^This is a recently introduced, somewhat decumbent type. 
It bears large, tough-shelled, two-kernelled nuts and is late-maturing. 
It is doubtful whether it will supersede the Virginia Bunch, as up 
to the present it has not given outstanding yields^ 

There are several other varieties, such as White Chinese,. 
Valencia, Spanish, etc., which are not as yet of any importaime. 

Export. 

There is a great demand for peanuts overseas. France ajid 
Great Britain are the largest importing countries, while the Nether- 
lands, Belgium, and Italy also import fairly large quantities 
annually. We cannot, however, export peanuts profitably until the 
cost of production is reduced by the greater use of machinery and 
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the production of larger yields i>er acre. This is particularly so 
under present freight and railage rates. In the world’s markets South 
African peanuts have to compete with an artitde produced for oil 
expression by very cheap labour in India, Asia, and on the east and 
west coasts of Africa. There is, however, a demand in England and 
on the Continent for high grade nuts for edible and confectionery 
purposes, and these the Union can produce. London buyers have 
expressed great satisfaction with South Afri(*an high grade nuts, but 
the trade will never assume any importance until a regular supply of 
fairly large quantities is forthcoming. It is suggested in this respect 
that at least 100 tons a month should be ofteied. Apparently much 
has still to be done to open up this venue of trade. 

Organization and Future of the Indt sthy. 

A nut growers^ association has been formed at Jfaboomspruit, a 
class of organization w’hich is veiy desirable in the more important 
peanut producing areas. Through the combined elforts of associations 
mud) can he done to solve the problems of the industry, particularly 
the securing of high-grade seed, better methods of harvestings 
establishment of standard grades, and the opening up of markets. 

As the demand for peanuts for all purposes is increasing very 
rapidly the future of the industry seems assured. It only remains for 
growers to organize and improve their knowdedge of the crop and 
methods of culture in order to take advantage of the opportunities 
offered by the industry. 
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BO FIOS FED ON MAIZE HEAL AND OREEN 
LUCERNE REQUIRE BONE-MEAL P 


By Thos. D. Hall, diemisi, and S. P. de Wal, Stockman, School 
of Ag^riculture and Experiment Station, Potchefstroom. 


The practical pi^^-rawer j^’cnerally considers that maize and green 
lucerne are a sufficiently well-balanced and complete ration. In the 
experiment here recorded an endeavour was made to ascertain whether 
the addition of one or two ounces of bone-meal per pig per day to 
such a ration would not improve their general health, their appetites, 
their weight, and the quality of the killed product. 

The experiment was started with nineteen Large Black and 
Berkshire g*elts and boars, approximately three months old. They 
were confined in paved and walled sties during the whole period of 
the experiment. Details of the animals will bo found in Table I 
of the Appendix. As several prominent pig farmers have already 
interested themselves in this experiment, and have wanted the exact 
weights of feeds and of the pigs at various ages, all the data are being 
given in the Appendix. It is difficult for farmers to get the weekly 
gains of young pigs under South African conditions, and it is thought 
that these figures will be appreciated on that account. 

The experiment was started on lOth October, 1924, when each 
pig received per day 2 lb. of maize-meal, 1 lb. of skimmed milk, 1 lb. 
of green lucerne, and the bone-meal lot § oz. i)er pig of that substance. 
By the end of the experiment on 13th January, 1925, the maize-meal 
had been increased up to 5^ lb. per pig, the lucerne to 1^ lb,, and the 
bone-meal lot had been getting up to 2J oz. of that substance. The 
skimmed milk was stopped quite early in the experiment. Details of 
the feeding periods and the exact amounts fed in those times will be 
found in Table II of the Appendix. 

At the start the bone-meal lot contained ten pigs, totalling 550 lb. 
and averaging 55 lb., the iion-bone-ipeal lot (nine pigs), totalling 
557 lb. and averaging 61.8 lb. j)er ])ig. In the bone-meal lot was one 
runt and one with a wry neck, so that c/»nstitutionally this group 
started at a disadvantage. Every endeavour was made to balance the 
sexes and breeds and eliminate error in weights which might be caused 
by such fuctors. The weekly differences in weight of each pig over 
the whole period of the experiment will be found in Tables IV and Y 
oi the Appendix. 

General Ohservations on the Exiudrtment. 

I. No apparent difference in appearance could be observed 
between, the bone-meal and the non -bone-meal pigs during the course 
of the experiment. The non -bone-meal pigs started at a higher 
average weight and maintained it right through the ninety-six days 
of the experiment. An original Letter average constitution for the 
non-bone-meal lot might explain the' higher average weight over the 
period in question. 
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2. The average increase per pig, however, in spite of this con- 
stitutional drawback, was higher in the bone-meal lot with the excep- 
tion of the seventh and the ninth periods (Table II). It will be seen 
that these are the periods the bone-iueal was reduced from 2i oz. to 

and 1 oz. The average gain j)er pig was 5 lb. more for the bone- 
meal lot, or an increase of 50 lb. over the non-bone-meal lot. The 
•cost of 77 lb. of bone-meal was 6s. lOd., and the value of the increase, 
less 7 per cent, loss in weight at 8d. per lb., i&31s., showing a profit 
of 24s. 2d. for the bone-meal, wlien other costs are not taken into 
•consideration. The actual final profit was 15s. from the use of bone- 
meal. 

3. The average daily gain for the bone-meal pigs was 1.2 lb. as 
^jgainst I.IC lb. for the others, and 4.71 lb. of food was eaten by the 
former for every 1 lb. gained in weight, as compared to 4.85 lb. by 
the latter. In a previous experiment conducted here pigs fed on 
“skimmed milk and maize (onsumed 4.5 lb. of the mixture for every 
pound gained.^*^ 

4. The cost per pound of gain was also lower in the l)oMe-mea! 
lot, i.e. 3d., as compared with 3.14d. 

5. From the Johannesburg abattoir weights, it would fteem that 
-a loss in live-weight of 7 per cent, can he expected, even in so slu.rt 
a journey as 88 miles, wliich is the distance by rail from Potchef- 
vstroom. Five of the gelts were kei)t hack for further experiments, 
and the other fourteen pigs were shipped off to the market on 13th 
January, 1925. The abattoir weighfs showed a loss of 8 to 17 lb. 
per pig, or a 5 to 9 percentage loss. The average loss j)er pig was 
12.7 lb., and the average percentage loss was 7 Ih. The abattoir live- 
weights (Tables VI and VII) are thus calculated on the basis of a 
7 per (*ent. loss in shipping. On the abattoir live-weights 8d. per Ih. 
was obtained. 

6. From the appended i‘eport of our veterinary surgeon, who saw 
the j)igs weighed and killed, it will he seen that no apparent diffei*ence 
was dis(*ernihle between the two lots. 

CONCLLTSTON. 

It would appear that the ration of maize-meal and green lucerne 
fed suj)plied almost sufficient idiosphoric oxide and lime for the 
requirements of the pigs. A better ^aiu, a more economical use of 
food, a smaller cost per pound of gain, and the 24s. 2d. profit from 
the hone-meal make its use advisable even with this ration. 

After deducting from the total apparent profit, the value of tlie 
pigs as suckers estimated at 4d. per lb., the net average profit per pig 
was £2. 17s 3d. for those on bone-meal and £ 2 , 15s. 9d. for those 
without it. 

There was thus Is. 6d. more profit per pig on the hone-meal lot, 
•or 15s. in all. 

It is significant that during the two periods when the hone-meal 
was reduced in amount to and 1 oz., the amount of gain fell below 
that of the non -bone-meal pigs. It should also be remembered that 
about 80 per cent, of the bone-meal is recovered in the manure, and 
so it is able to bring in further profits as a fertilizer and at the same 
timei supplies the. fanner with a better balanced manure. 

* See article White versus Yellow Maize as a Pig and Poultry Food 
in Jovrnal of the Department of Agriculture, October, 1923. 
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APPENDIX. 

HKMAHK8 ON THE SLAUGHTERED PIGS. 

By the Veterinary Surgeon, Mr. A. S. Canham, M.R.O.V.S. 

The animais were allowed to stand for an hour before being slaughtered 
in the usual abattoir inothod. The carcasses were taken to a cold storage 
after an inspector had declared no disease to be present. When the pigs- 
were hung up prior to setting, little if any difference could be seen betw^een 
the two lots. The skin had in some few cases red stripes caused by a whip, 
thus showing how easily pigs are marked. These marks detract from the 
appearance. The flesh in general was of good colour, small amounts of fat 
being evenly distributed through the meat fibres. The fat w'as of good colour, 
and the Hi)pearancc before setting did not give one the impression that it would 
be anything but firm. The meat had a good odour. 

The Berkshircs were very fat, in fact, slightly too fat, while the Large 
Blacks were favourably commented on. The butchers remarked on the fineness, 
of the bone, the not-too-fat shoulders, and the very fair loins of the Large 
Blacks. This was on the score of bacon. As for liams. the Borkshires were 
very good. The report after setting, aiul the dead-weights, are still being 
aw’aited from the cold storage. 

Several points were made by an experienced cold storage man : — 

(1) After the pigs arrive at the market and are weighed, they should b€^ 

allowed to rest for twenty-four hours before killing, as they then 
appear to set better. 

(2) For bacon pigs, the shoulder should not he so well developetl as in 
Berkshires, because this joint is of the least value. 

(3) Crossing the Tamworth with the Berkshire will give smaller 
shoulders. Another point in favour of this crops’ is th(» smane»r 
head produced, still another saving for the butcher. Fine boned and 
framed pigs should be used for bacoiiers. The Laige Blacks arc not 
fine enough and the Berkshires arc too fine-boned. 

(4) The Estcourt Bacon Factory favours the Middic-wliite and Largo 
Black cross. Specimens of the cross were in the cold storage; whilo 
they have the length of back of the Middle-White, their shonJdors 
are toned down and their loins ai^ well developed. This cross 
appears to make an excellent bacon pig. 

(5) The weights most desired are 180 lb. to 190 Ih.. and the animals 
should he about seven months old. 

(ITie iiigs in this experiment averaged 172 lb. at six months: 
in another week they would have averaged just over 180 Ib.l 


Table I. 

Age, Weight, and Breed, of Pig^s Used. 


No. 


Lot No. I, 0 

T 

1 

8 


Lot No. 11, without Bone-tiiel. 

Sex. 

Weight. 

BToprl Bate of 

FaiTOWing. 

No. 

Sex. 

Weight. 

Breed. 

Bate of 
Farrowing. 



lb. 



1 


lb. 



47 

B 

«7 

Berk. 

6/7/24 

46 j 

B 

69 

Berk. 

6/7/24 

48 

B 

6.H 

tf 


61 i 

B 

49 



49 

B 

59 

»* 

»» 

67 ; 

S 

56 



56 

B 

60 

tt 


70 1 

S 

54 


M 

71 

S 

48 

j? 

♦» 

85 ! 

s 

61 

Large B. 

, 19/7/24 

83 

s 

60 

Large B. 

6/7/24 

92 ! 

B 

66 

u 

1 6/7/24 

84 

s 

36 

W 1 

l!V7/2l 

9.3 

B 

78 

ff 

' ff 

im 

B 

56 

” 1 


94 

B 

66 



97 1 

B 

48 

»» 1 

„ 

96 

B 

69 



98 1 

I 

B 

64 

» 1 


— 

— 

— 

— 

— 

1 

Note 

^otal weight 

Lverage weight 

—No. 49 had a wry neck 

Lot i\o, L Lot So. n. 

560 667 

65 61*8 

; No. 84 was very small at farrowing. 
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Table II. 

Amounts Fed per Pig per Day, and Amounts of Phosphoric and 
Calcium Oxides in Ounces in tJi£ Feeds. 


No. 

Period Ending. 

1 

s 

•3 

0) 

C 

0) 

Skimmed Milk. 

Bone-meal, 

Lot I only. 

In Total Ration. 

In the Bone-meal. 

o 

s 

a 

Phosphoric 

Oxide. 

a . 

rt H 

w C 

Phosphoric 

Oxide. 

S 

.5 ® 

t '”0 







Oz. 

Oz 

Oz. 

Oz. 

1 

24tli Oct., 1924 

2 lb. 

1 lb. 

1 Jb. 

i oz. 

0-2.S1 

0-178 

0*11 

0*15 

2 

8l8t Oct., „ 

3 „ 

1 .. 

1 „ 

d 

0-827 

0*183 

0*11 

0*15 

8 

6tli Nov., „ 

3 

l -i .. 


1 „ 

0*306 

0-230 

0-22 

0*30 

4 

1 IBtli Nov., „ 

3 „ 

11 

— 

9 

0*806 

0-280 

0*44 

0-60 

.■) 

1 20tli Nov., „ 

3{ „ 

IJ .. 


2 „ 

0*354 

0*2.33 

0*44 

0-60 

0 

27th Nov., „ 

4 „ 

11 « 


2-1 « 

0*402 

0-235 

0*65 

0*76 

7 

4th D(jc., „ 

„ 

Id „ 

— 

4 

0*450 

0*238 

0*33 

0*45 

8 

11th Dec.. „ 

4.1 .. 

Id .. 

— 

2d . 

0*460 

0*288 

0*66 

0*75 

9 

i:ithJan., 1925 

r>l 

Id 


1 

0-546 

0*242 

0*22 

i 

1 0*30 

1 


The bone-meal was varied in amount to see if there would be any apparent eifect on 
the di/^estion of the pigs, but none was noticed. There was, however, a distinct loss in gain 
in periods 7 and i), when it was reduced in amount. 

The figures given in ounces under “ In Total Ration ” are not inclusive of the bone* 
meal. 


Table III. 

Phosphoric and Calcium Grides in the Feeds, 


Feed. 


Maise-mcal 
Green Lucerne 
Skimmed Milk 
Bone-meal 


Phosphoric 

Oxide. 

Per Cent. 


0*G0 

0-08 

0*17 

22-00 


Oidmiiiii ' 

j Ounces per 100 Ih. 

Oxide. 

Per (*ent. 

j Phosphoric Oxi<le.l Calcium Oxide. 

0*03 

9*6 j 0*48 

0*90 

1*2 1 14*40 

0*15 

2*7 2*40 

30*00 

.362*0 1 480*00 



Table IV. 
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T-VBLE VI. 

Summary of Main Points. 


With BoatJ-mcal 
(10 Pigs). 


No Bone-meal 
(0 Pig**)- 


Total end weight 

Total initial weight 

Total gain in weight 

Average gain in weight (per pig) 

Average total daily gain 

Average total daily gain (per pig) 

Food eaten }>er lb. gain 

Cost per lb. incsrcase for food only 

Total abattoir livo-woight 

Cost per lb. fncioase on abattoir live- weight 


lb. 

1,716 

650 

1,166 

116-1 

12-1 

1-2 

4-71 

ad. 

1,596 lb. 
3-4d. 


lb. 
1,.>62 
557 
1,005 
111-6 
10*48 
1*16 
4-85 
8-14d. 
1,4.52 lb. 
3-6d. 


Tablk VTI. 

The CosiH^ Values, and Profits, 



Bune-incal liOt 1 
(10 Pigs). 

Xt>n-Borie*meal Lot 
(9 Pigs). 

1 

1,596 lb. livo-weiglit at 8d 

EM 4 0 

1,452 11). at £48 8 0 

Less cost of feed 

14 19 8 1 

1 .8 .8 5 

„ cost of* boy (7^1 of his time for 96 days) 

0 7 10 

0 7 10 

„ cost of railage 

0 10 1 

0 9 0 

Total apparent profit 

£87 16 n 

£34 7 7 

Average apparent jirofit per pig 

3 16 7 

8 16 4 

1 


In order to get closer to the actual profits there must be subl racted 
from the apparent profit the initial value of the pigs as suckers at 4(1. per 
11 ). 



Bone-meal Jjot 
(10 Pigs). 

Kon-Uune-meal Lot 
(9 Pigs). 

n, . . 1 

lotJil appaieiit profit 

£37 16 6 

£34 7 7 

Less value of 650 lb. at 4d 

9 3 4 

.557 lb, at 4d. 9 6 8 

Net total profits 

£28 13 1 

£25 1 11 

Net average profits per pig 

2 17 3 

2 15 9 


There was thus Is. 6d. per pig more profit for the bone-meal lot 
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Amounts and Value of Total Food Fed in Ninetv-siT, d^,vs. 

Lot No. I on Bone-meal : — 

3,870 lb. of maize-meal, at 78. per 100 lb. £13 10 10 

1,330 11). green lucerne, at Is. 3d. per 1(X) lb 0 lb 0 

220 gals, skimmed milk, at 3d. per gallon 0 5 6 

77 lb. 3 ounces bone-meal, at 9s. per 100 lb 0 0 10 


£14 19 8 


Lot No. II : — 

3,483 lb. maize-meal, at 7s. per KM) lb. ... £12 3 9 

1,197 lb. green lucerne, at Is. 3d. per 100 lb. ... ... 0 14 10 

198 gals, skimmed milk, at .3d. per gallon ... ... 0 4 10 


£13 3 5 
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DEPABTVENTAL NOTICES. 

BULLETINS OF INTEREST TO FARMERS. 


The Department of Agriculture isgues, on application, bulletins dealing with various 
agricultural niattei*s. Many of these are reprints of articles that have already appeared in 
the Jimrml, In addition, there are science and other bulletins published separately and not 
through the JmrnaL 

^me of these publications ai’e obtainable free of charge, but the majority are priced at 
3d. and 6d. each, and must be prepaid. 

Any one wishing to utilize this means of acquiring agricultural literature should obtain 
a list of the bulletins. This will be sent post free on application to the Department of 
Agriculture, Union Buildings, Pretoria. 


The following are some of the more important bulletins available : — 


3d. Cotton Culture Repr. 2/1924. 

Onion Growing ,, 15/1924. 

6d. Phosphorus in the Live Stock Industry ,, 18/1924, 

3d. Diseases in Sugar-cane of the Mosaic Type in South 

Africa ,, 32/1924. 

Wild-fire in Tobacco in South Africa ,, 37/1924. 

Jointed Cactus ,, 38/1924. 

The Spinose Ear-tick 7/1926. 

3d. American Stocks in Viticulture ,, 17/1925. 

3d, Incubation in South Africa ,, 32/1926. 

3d. Codling-moth in Apricots ,, ii3/1926. 

3d. Drought-resistant Fodders ,, 36/1925. 

3d. The Origin, History, and Characteristics of our Breeds 

of Pigs in South Africa ,, 39/1925. 

3d. Vermin-proof and other Fencing 42/1926. 

3d. The Agricultural Problem in South Africa 44/1925. 

Intensive Poultry-keeping for Town Dwellers ,, 45/1926. 

3d. Irrigation, with Special Reference to the Economic Use 

of Water ,, 47/1925. 

3d. The Culture, Picking, Packing, and Shipment of Table 

Grapes ,, 1/1926. 

Scaly Bark in Citrus Trees ,, 2/1926. 

Agricultural Economic Conditions in South Africa ,, 3/1926. 

The Maize Jassid ,, 4/1926. 

Manuring of Transvaal Soils ,, . 5/1926. 

3d. Dried Fruits 6/1926. 

Sheep Blow-fly Control ,, 7/1926. 

Wart Disease of Potatoes ,, 8/1926. 

Raisin-making 9/1926. 

3d. How to Conduct a Post-mortem ,, 11/1926. 

Anthrax ,, 7/1924. 

3d. Africander Cattle ,, 26/1924. 


3d. Sheep-shearing 

Is. 6d. The Apple 

3d. Tobacco Cultivation for Nicotine 

26. Od. Comparative Study of the Citrus Industry in South 

Africa 

3d. Kemp Fibres in the Merino Sheep 

Comparative Results of Analyses of Spirits and Brandies 
3d. Report on the Cost of Production of Maize Investiga- 
tions, 1922-23 

3d. Streak Disease of Sugar-cane 

3d. Chemical Investigations in regard to Citrus 

3d. Note on Storage of Eggs 

3d. (1) Further Investigations into the Causes Producing 

Rosette of Apricot and Plum Trees in Wellington 
District ; 

(2) Report on some Preliminary Investigations into the 
Influence of Alkali Soils on Peach Stocks employed 

for Apricot and Plum Trees 

3d. Some Factors Influencing the Keeping Qualities of 
Butter 



29/1924. 

1/1926. 

2/1925. 


>> 


6/1925. 
Sc. B. 34. 
8c. B. 37. 


Sc. B. 38. 
Sc. B. 39. 
Sc. B. 40. 
Sc. B. 41. 


Sc. B. 42. 
Sc. B. 43. 


8d. A Biometrical Analysis of Wools 


Sc. B. 44. 
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THE GROWING OF SNUPP TOBACCO. 


By Lloyo Wokhall, M.S(*.(Aj^r.), Senior Tohnm) and Cotton Officer, 

Barf)erton 


OwiNti to the increased interest in the Barberton and adjoininjar 
districts in the ])r()ductioii of tobae(*o for snuff purposes, the following* 
short article is published for the guidance of new growers, the main 
object being to outline the actual practice as carried out by the most 
successful growers of this class of tobacco in the De Kaap Valley, 
Barberton, where the bulk of it is growm. 

As tar back as 1895 toba(t*o was grown in this area by the late 
Mr. W. G. Exall, when the production was very small and chiefly 
used for pijje tobacco. It was not until 1906 that the planters turned 
their attention to the growing of a heavy, dark class of tobacco suit- 
able for the native snuff trade. Buyers were prepared to pay a higher 
])rice for this snuff tobac(*o than formerly paid for average pipe 
tobaccos, thus stimulating production. 

The snuff trade has gradually grown with the increased demand, 
and this tobac'co is sold throughout the Transvaal, and parts of the 
Cape and Natal, for the native trade. A native is a discerning buyer 
and is prepared to pay a high price for a leaf that is suited to bis 
requirements. The keen demand tor the snuff tobacco grown in this 
area is not due to the chcajmess of the article, but rather to the 
desirable qualities contained and so dear to the iiative\s olfactory 
(>rgan. For a number of years this leaf has been readily sold ii^ bulk 
at Is. f‘kl. ])<*r lb. when other dark tobacco could be bought at half 
that price. 

^olrdviM) ])]'oduced in iliis area has a rich., dark mahogany colour, 
good body, and a strong aroma, which* is due to the soil, climatic 
conditions, and, cultural rnetluKls. The iierccntage of nicotine is 
generally high^i* than found in any other (dass of tobacco produced 
in the Vnion other than Sicofiana rustica, 

V VRIETIES. 

Two varieties are grown, namely, ExalTs and Clarksville Heavy — 
practically 90 per cent, of the former and 10 per cent, of the latter. 

The type known as ExalFs is an upright one; leaves well spaced 
on the stalk, medium long, and inclined to be narrow, with a heavy 
midrib. This leaf cures out « rich mahogany colour with plenty of 
body, and has been selected and bred up by Mr. Exall, of Waterfall 
farm for the production of snuff tobacco. 

The Clarksville Heavy has only recently been introduced and is 
giving excellent results. It is a large leaf variety, the leaves being 
pendant, oi good length and wudth, but the body is not generally as 
thick eg found in ExalFs type. 

. Figure I shows some excellent plants of this variety. Some 
gp*owers state that it does not cure out as dark a colour as ExalTs 
variety. The ^writer is making some interesting comparisons with 
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lliese two varieties of tobaceo for suuif ])ro<1uction, tJ^e details of 
which will be published at a later date. 

SOTLS. 

Dark tobaccos are ffrown with success on a greater iiiuiiber of soil 
types than any other tAacco, the best being produced on tlie lieavier 
or more clayey soils rather than on the liglii sandy ones. Siiulf 
tobacco is grow^n chiefly on the heavier led loams derived directly 
from the underlying' diabasic dykes and on soils of grraniiic origin. 
Thos. D. Hall, in his bulletin on “ Some Transvaal Soils,” describes 
the soils as follows: — “The soil 1yi)es in Ihe T)e Kaap Valley are 
considerably modified, as the valley is surrounded hy mountains of 
the Jameslown series, except on the west, Avliere it is bounded hy 
dolomite and quartzite mountains. Furtberniore, there are inimerous 
low-lying hills running through the A’alloy in a north-Avesterly to 
south-easterly direction ; these aie diabase dykes, which also ex(*rt 
their influence in enriching the soil iy])es. 1'he piincipal soil 1y])es 
of the area are, liowoAer, of granitic origin.” 



Fig. 1. — Field of Snuff Tobacco ready for Cutting. 

The mechanical analysis of a typical red sandy loam made by 


Mr, Hall is as folloAvs: — 

Moisture 4.96 

Loss on ignition 6.8t) 

Coarse gravel 1.00 

Fine gravel 16.17 

Coarse vsand Oti.lO 

Fine sand 0.21 

Silt 10.00 

Fine silt ... : 4.06 

Clay 16.02 


14a 
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it will be noticed that even this soil is not a heavy one, the clay- 
(‘ontent being only slightly over 10 per cent., while the main bulk is 
made up of coarse sand, Vhieh forms over 32 per cent. 

Tobacco produced on this soil, with proper fertilizer and cultural 
treatment, yields a good type of snuff leaf. Soils play a very 
important role in determining the type of tobacco produced. It can 
generally be accepted that the lighter soils produce a thinnei* textured 
leaf, while the heavier ones turn out a coarse heavy leaf. The writer, 
when in AmeTi(?a, studied the que.stion of the' influence of the physical 
nature of the soil on the character of tobacco produced, with the 
following concdusions: — 

(1) That soils dcteiinine the class of tobacco grown more than 
any other factor. 

(2) That both the surface and the sub-soil play a very 
important idle in the production of a given type of tobacco. 

(3) That meteorological conditions do in a measure determine 
the aroma of tobacco, but observations do not show 
definitely how this is accomplished. 

(4) That different methods of curing influence the type of 

tobacco only after it has been produced, and this is not 
considered a direct influence in determining the type of 
tobacco . 

(5) That the soil has a diretd- influence on the texture of tobacco 
giT)wn; the* higher the clay-content the coarser the leaf. 

(6) That there is a definiie correlation between the colour of 
the soil and the colour of the leaf produced, the darker 
coloured soils growing a darker coloured leaf. An excep- 
tion to this rule is the turf sops. 

(7) That each class of tobacco requires a special range of soils, 
and only by growing it on these special soil types can the 
best success be obtained. 

(8) That fertilizers do not influence the type as a whole, but 

do exert a very direct influence on the grade within the 
fypf* 

(9) That the cliemical analyses of tobacco soils show no correla- 
tion with the type of tobacco grown, except in the case of 
the flue-cured tobac<*o and the White Burley. 

It has been noticed even with snuff tobacco p*rown in this area 
that soils play an important part in the class of tobacco produced. 
Generally si)eaking, it is advisable to select a heavy type of soil for 
growing this leaf-^one that contains a fair proportion of clay particles 
both in the top-soil and sub- soil. The soil must be well drained, as 
tobacco cannot be profitably produced on cold, undrained soils. 


8wRi)-nEi)S. 

The seed-beds are usually planted from July to September. The 
practice is to plant a number of seed-beds in rotation during these 
months. As with other tobaccos, a well drained, light loam soil 
should be selected in a sheltered position for making the seed-beds. 
A general mistake wph beginners is to make too few beds and to leave 
the plants too thick in the beds, resulting in undesirable weak plants 
for transplanting. The method of pi*eparing and growing the see«l- 
beds until the ])Umts are ready for transplanting in the field is 
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tlescribed iu bulletins supplied free of charge by the Sub-Division of 
Tobacco and Cotton, Transvaal University College, Pretoria. T 
(^are and treatment of the seed-beds is a very important step in the 
economic production of tobacco, and it is essential for every new 
grower to become acquainted with the best methodvS. 

Pkeparing the Soil and Planting. 

The soil must be well prepared before the young plants are placed 
out in the field as it is essential for them to have a continuous growth 
throughout their growing period. Practically the whole of the 
tobacco grown in this area is planted on irrigited soils, so the grower 
lias control of moisture conditions for planting out and does not depend 
on suitable climatic conditions. Where no irrigation is possible the 
young plants are set out in the field during rainy weather. The soil 
should be well ploughed and harrowed before the actual small furrows 
are laid out for planting. The young plants are removed from the 
seed-bed when they are about six inches high, care being taken to souk 
the beds w^ell w’ith water to prevent undue injury to the tender 
rootlets. The jdants a.re taken to the field in shallow^ boxes or tins, 
which are kept in the shade or covered until planting. The furrows 
are mad(! from 3 feet 6. inches to even 4 feet apart, and the plants 
spaced eveiy 3 feet in the row’s. The distance of the rows apart and 
the spacing within the row* vary considerably wdth different growrers. 

The practice is fiist to run the water down the rows, then plant 
out, and finally rew’ater to set the seedlings. Only the stocky plants 
are selected for planting out, as the weedy ones easily burn off during 
a. hot sun. Sliading is not a practicte to recommend in this area, owing 
to the prevalence of insects which are attracted to the shade coverings. 

PkKTILIZING and MANlTlUNli. 

There is no ])laut that responds so readily to the judicious use of 
fertilizer as tobacco; this is especially true where quality and yield 
are taken into consideration. Tobacco is a very heavy feeder, and to 
get the bevst results the soil should be well supplied with available 
plant- food. Practically all the snuft'-tobacco growers use a consider- 
sible amount of kraal manure for their soils, varying in 4ua«tit4es 
from a few" tons to as many as twenty tons of well-rotted manure per 
acre. 

When kraal manure is not available in large enough quantities to 
broadcast over the field, a small amount is placed in each hole and 
thoroughly incorporated with the soil ' befoi’e planting. The usual 
cuetoiu is to spread the manure over the field and either harrow or 
plough it ill. 

Successful crops have also been grown without the application of 
kraal manure by the use of Government guano and complete copa- 
mercial fertilizers. In this case u small amount of complete fertilizer 
or Government guano is mixed with the soil in each hole before 
planting. 

It is customary with the best growers to to]>-dress the plants once 
or twice during the growing period with either Government guano or 
nitrate of soda. A small amount is distributed near eacli plant and 
worked into the soil. This top-dressing of plants is done even when 
a liberal application of manure has been made. 
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Ijb^ will be seen by the foregoing that nitrogen is the chief element 
applied to the plant as nitrate of so^a contains 15 per cent* of 
nitrogen, Government guano varying from 9 per cent, to 11 per oent<^ 
and kraal manure under 1 per cent. Although tobacco uses up . a 
considerable amount of potash during its growth, the growers apply 
no potassic? manure ; this may be due in a measure to the fact that 
the soil in this area contains a tair amount of potassium derived from 
the lelspar in the soil. 

Phosphorus is also a negleeied element and is not applied to any 

f reai exteni to tobacco. No (continuous fertilizer experiments have 
een made with tolwicco in this area with different forms and amounts 
of phosplioriis, iiitj’ogen, and potassium, so it is impossible to give 
any definite rule as to the best amounts of these elements to apply. 

Intending gl owers of snuff tobacco must realize that it is essential 
to manure and fertilize freely lo get the desired strength and colour 
of the product. Dnless this is done the resulting leaf will be worth- 
less for the snuff' trade, and must be sold for wliat it will fetcli as 
dark tobacco. Many cases have been seen where the crop has been 
under-fertilized, especially with the beginner who does not idealize 
the necessity of heavy fertilization. Apart from the mechanical com- 
position of'the soil it is essential to fertilize heavily lo produce a dark, 
strong, heavy leaf suitable for the snuff trade. The lighter soil w’ll 
require more manure' than the heavier ones to procure the desirable 
results; even then the leaf is generally Ught(‘r in texture and often 
in colour. 

Topping \nt) Sucker tng. 

After seiting the young plants out, the field is kept in lliorougli 
cultivation, first with a single Avalldng cultivator when the tobacco is 
small, and finally by hand-boeing w^hen the idnnts have attained a 
fair size. 

Topping (or lemoviiig the seed-head) is a very important opera- 
tion in the growing of all heavy tyjies of tobacco. There is no set 
rule that can lie ajqilied to Ibis work as the judgment of <he grower 
must he relied upon, de^iending on the seavson and general growth of 
the individual plant. It is better to top a little low than too high; 
tobacco topped loo high produces more leaves of an inferioi* qua1ii\, 
being thinner in lexture, smaller in size, and less uniform in length 
and breadth, witli very little df any) increase in yield of leaf per 
acre. Tliere is a tendency witli beginners to leave too many leaves lo 
the plant, with a lesulting loss m quality and grade. The best 
growlers leave fium twelve to fourteen leaves to a well-grown plant 
and a coiTesponding smaller number on a weak plant. 

The best time io ton is when the seed-head is long enough for one 
to see (dearly the actual number of leaves that should be left on . the 
plant, otherwise it is difficult to determine the number of leaves. The 
seed-head should never be left on the plant until it becomes woody, as 
it is then difficult to remove, apart from the resulting loss in plant- 
food furnished to the seed-head. 

As soon as the tobacco jdant is topped, young shoots or suckers 
start growing from the axil of each leaf, being an endeavour of the 
plant to leproduce seed again. These suckers must be removed as 
soon as possible before they become large. It is necessary to sucker, 
the field at least twice diiring the season, depending on the growth of 
the suckers. Suckering is the most expensive part of field operations 




Thk Growing of Snuff Tobac co. 


401 


in the f?rowth of a tobacco crop, and sufficient labour must be avail- 
able at the right time. 

CuTTim;. 

Tobacco for snuff purposes should be cut wluui lipe. This 
rii^eniug can easily be detected by the change in the leaf from a dark- 
green colour to a decided mottled yellow; the leaf also becomes 
thicker and more brittle. Dr. Garner, in his bulletin on Principles 
and Practical Methods of Curing Tobacco,^’ describes the ripening of 
the leaf as follows: — ‘‘When the reserve food sui>ply of the mature 
leaf is no longer required for the nourishment of other parts of the 
jdant it is deposited in the leaf tissue in the form of siarch granules, 
while the green colouring matters are dissolved ami carried to the 
younger growing narts. This interchange causes the impetuance of 
the light-tinted flecks so characteristic of the ri])e leaf. Moreover, 
the accumulation of the starch granules in the leaf causes it to 
become brittle so that it snaps when folded between the filers.*’ 



F'ui. IJ. — Type of Burn used lor (^irin^ 8nuH‘ Tohaceo. 

Tobacco ( ut when green does not colour out well, lacking quality 
iis well as weight. It is advisable to cut the plant rather in a slightly- 
ovenipe condition than when too green, especially for this class of 
tobacco. In cutting, the whole plant is removed by se\ering the stalk 
with a shall) knife just above the ground, care l)eiug taken to handle 
the })lant carefully to avoid breaking the leaves. The plants should 
not be left too long exposed to the hot sun as burning of the leaves 
will take place. Do not cut immediately after a heavy rain as most 
of the gummy matter will have been washed off the leaves. 

As soon as the plants have l)ecome wilted suriTi< ieiitly to ha mil' 
without undue breaking of the leaves they are iakmi to the curing- 
barn. 

Curing and CuRiN(i-i»AKNs. 


It is a common practice among snuff tobacco growers to jjreeu 
sweat’’ the tobacco for about four days before finally hanging it up 
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in the harn. The plants ore placed either in the barn or in the field 
in shallow heaps, covered with j^rass, and left until the 
turns to a decided yellow colour. ? 

It is claimed that tobacco treated in this manner cuiW out a 
better colour than when the plants are hun^ up directly in the barn. 
It is very doubtful if this ])rocess does produce a better coloured 
product in the ultimate cured leaf, as the colour ia first determined 
in the field by the soil conditions, manurial trentment, and finally in 
the second curing* process. Unless care is taken in green sweating*,*’ 
the toba(To is liable to heat very quickly in the pile and become 
rotten. A number of new growers have suffered loss this season 
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through this cause. Furthermore, the tobacco is more lial)b‘ to 
bruising and general breaking of the tender leaves; a leaf once 
bruised can never be cured out a good colour. The only advantage in 
‘'green sweating** is to hasten the first stage of air-curing by 
(hanging the leaf from a green to a yellow colour, but it is doubtful 
if it can generally be recommended as a good pra(*tiee; if done, the 
plants should be left less than two days in the stack. Dr, Garner 
states: — “ Tlu^ amount of colouring mattcu' in the leaf probably 
depends chiefly on the condition.s as to the soil, fertilizers, and 
climate under which the plant is growji, and so is not under 
control of the operator in the curing.*’ 

^ , All the tobacco in this area is air-curcd. the whole plant being 
hu^ up oil sti(*ks, about six plants placed on each, in the bani. 
Dinerent methods are applied in the attaching of the plants to the 
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stick, some growers using string, while others drive nails through the 
stick to which the tobacco is attached. 

The leaf gradiiaily changes from a yellow colour until it becomes 
dark brown, depending on the conditions under which the leaf has 
been grown and, to some extent, on the climatic conditions existing 
at the time of curing It must be remembered that the curing process 
is not merely the drying out of the leaf, but a series of complete 
changes, incMuding oxidisation which takes ])lace in the leaf dming 
the process. 

The tol)acco remains on the sticks until the iiiidrib of the leaf is 
thorouylilij dried out; the last part of the leaf io become dry is the 
fleshy part of the butt-end of the midrib. The barns in use do not 
lend themselves to any (-ontrol as to the moisture eonditions, so the 
gi'ower has to i^ly on suitable w^eather; fortunately the climatic 
conditions at the curing peiiod are favourable, and viuy little or no 
loss occurs in this district. 

When the dry leaf becomes “ m order,’’ or in a moist, pliable 
condition tor handling, the whole plant is taken down and bulked 
into hea])s in the barn and covered with a sail. Care must he taken 
that this hea]) does not overheat, it being advisable to start stri})piug 
or removing the leaves as soon as possible. 

Figure 11 shows a type of curing-barn toi ciuing Miulf-tobaceo 
that is in general use tJiroughout this area. It will be noticed that 
the roof is made of corrugated iron, witli a gentle slope tor the rain 
to run off. The sides of the barn are thatched w’ith river reeds, or 
failing this with ordinary tliatching grass. The w hole* of the uprights 
are made with gum poles embedded at the base in loiurete, while 
ordinary timber is used for the cross-pieces w’hich are bolted to the 
main upright gum poles. The average barn has three or four tiers 
of tobacco. IS'o detrimental effect has been obsei ved on tobacc(» by 
the use of iron as a roof. The actual cost of the baru showui in 
Figure 11 was given as £80 for material and labour in erecting, no 
charge being made for the farmer’s time. This type of barn has 
proved eminently suitable for conditions in this area and is un- 
doubtedly economical in (jonst ruction. 

» 

Figuie III is the interior of the barn, .sliowiiig* the method of 
fraimnvork and tlie tobacco on sticks during tlu* eiiiing ]>roeess. 

Stripfing vm) GavDiMi. 

When the leaf has been thoroughly cured and is pliable enough 
for handling, it is removed from the stalk and graded into diffeivnt 
grades according to length, quality, and colour, l^nfortunately, there 
is no definite standard for the different grades, each growler being 
guided by his own discretion. This lack of uniformity in grading 
has caused endless trouble both with growers and buyers, each one 
claiming that his grading is the correct one. 

It must be remembered that the snuff* trade is different from the 
general heavy tobacco sold for smoking ])urposes, as the tobacco is sold 
direct to the ultimate consumer as whole leaf in retail lots; for this 
reason considerable care must be taken in gi'ading the product. Three 
grades of leaf are made up by the growers, chiefly depending on 
length of leaf. It is generally considered that No. 1 leaf is 22 inches 
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or over in length, goer] colour and strength, and free from broken 
leaf. No. 2 grade is tobacco from 16 to 18 inches in length, with good 
colour and stre:^th and free from broken leaf. No. 3 grade is termed 
scrap/’ and is composed of all broken and undersized leaf. These 
grades are only arbitrary and vary considerably with the individual 
grower. One of the largest growers states that his grading depends 
only on the quality of leaf and not on length, which varies from 16 to 
22 inches in the same bale, only two grades being made — No. 1 and 
scrap. This question of uniformity of grade should be decided as 
soon as possible, and prolmbly the only solution will be found in the 
co-operation of all snuff-tobacco growers in this area, the chief object 
being the standardization of product. 

As stated previously, the leaves are stripped, placed into their 
respective grades, and made into small hands or bundles ready for 
fermentation. 


Fermentation and Bailing. 

When the tobacco is made into hands it is bulked down in stacks 
on boards in the barn. The bulk varies considerably in height 
according to the amount of tobacco ready to ferment. The hands are 
carefully placed so that all the butts of the leaves are on the outside 
of the pile; generally the piles are made two leaves in width, the 
hands arranged with the tips of the leaves overlapping in the centre 
of the heap. 

Boards are then placed on the top of the pile and finally weighed 
down witJi stones and tjovered with sacking or a sail. Tin's pio(*ess is 
of the simplest, as growers do not even use a thermometer io gauge the 
rise of temperature in the piles; however, it is not advisable to heat 
higher than 120® F. Tl)e whole process of fermentation is determined 
hy the ex]>erieiice the grower has at his command. When tlie 
t^Mupeiiature rises too high, the pile is broken down, llie hands shaken 
out and repacked, thivS time with the top and bottom of the stacjk 
placed in the centre. 

The leaf must contain just the right amount of moisture to 
ferment successfully; should the leaf be in too dry a condition the 
bulk will not heat sufficiently. On the other hand, if too wet the 
temperature rises very rapidly and there is a danger of the centre 
of the pile becoming rotten unless care is taken to break down the 
pile and j’epack. Under no consideration should water be applied 
direct to the leaf, either at the time the plants are taken down for 
stripping or when fermenting. The bulk of the snuff leaf does not 
go through a high process oi fermentation; in fact, buyers in some 
instances have stipulated that fermented leaf is not required. 

After fermentation has been completed the tobacco is made into 
>:Tuall bales holding about 60 to 100 lb. The method of bailing is as 
follows : — A grain bag is cut down lengthways both sides and the leaf 
carefully nacked in this covering, wHth the butt-ends of the bundles 
sliowMiig at each end. The leaf is tightly wrapped in this covering 
and a piece of the sack is sewn on to each end, covering the exposed 
butts. Care should be taken to make a tight bale, especially w^hen 
the to^cco is sent long distances, as the natural drying out of the 
leaf will cause the jiroduct to beciome loose in the bulk and the leaf 
broken. This is a general description of the type of bale used for this 
clasa of tobacco, ihe trade generally demanding a small i^ackage. 
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SUMMAttY. 

This lo’iefly outlines the general praciice of producing snuff 
iolmcco in the De Kaap Valley, Barberton. This tobacco is sold 
throughout the greater part of the TTnion for the native trade, prac- 
tically the wliole output being ground into snuff. The (ihief factors 
to consider in producing this type are as follows: — 

’ ' (t) Suitable climatic conditions. 

(2) Preferably a heavy type of soil. 

(3) An abundant supply of available plant-food, evspecdally 
nitrates. 

(4) Suitable varieties. 

This concludes the discussion on the production of this tobacco, 
and it niiisi be remembered that although it is a comparatively easy 
crop to grow, care must he taken in every step to produce the right 
kind of leaf, especially in view of the fact that the i)roduct is sold 
direct to the ultimate consumer in the forai of leaf. 

Hkfkhkncks. 
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“ Principles and Practical Methods of Ouring Tobacco,’’ by W. VV. Garner, Department 
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“ The Influence of the Physical Nature of the Soil on the (’haracler of Tobacco,” by 
Lloyd WorralJ. 
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HOW FAB DOES SUPERPHOSPHATE PENETRATE 

SOILP 

By Thos. D. Ball, M.Sc. (Agric.), Chemist, School of Agriculture 
and Experiment Station, Potchefstroom ; and 

P. Eameemax, M.Sc., late Lecturer in Chemistry, Potchefstroom 

University College. 


When a farmer has invested some of his hard'Won gold in super- 
phosphate he is very much interested in what happens to it after he 
has applied it to his lands. Especially is this the case when his 
crops have been a failure due to drought, locusts, or disease. The 
chemist has been able to comfort him by telling him that when once 
he- has put down his superphosphate, the only way in which it will 
be removed from the soil is by crops. This view has been based 
largely on the Phosphorus Balance-sheet,^* which was drawn up by 
the Rotharastecl Experiment Station some years ago. All the 
phosphates applied to the Broadbalk wheat plots in six decades could 
be accounted for, as all the crops taken off the land had been 
analysed and also the amount of phosphates escaping in the drainage 
water was known. The amounts of phosphate which it was calculated 
would be found in the soil, and the amounts actually found, agreed 
almost to a pound. 

The drain gauges at Rothamsted and the lysimeters at Cornell 
University show that only sm^ll quantities of phosphates escape from 
the soil in drainage water. It is a well-known fact that phosphates 
are fixed by the soil, but is it right to assume that they will be as 
well fixed on all types of soil as in the heavy clay loams of 
Rothamsted and Cornell? Will phosphates not penetrate a light, 
sandy loam to a much greater depth? Will they not go far deeper 
into an irrigated land than a dry land? The senior writer has 
observed some wonderful results from top-dressing lucerne on a 
good loam with superphosphate. The roots of the lucerne were six 
to eight feet deep. On the other hand, be has observed no benefits 
to young barley with roots not six and seven inches long when top- 
dressed with superphosphate. The general experience is that it is 
better to apply the phosphates before planting annual crops. 

The Texas Experiment Station (1) has satisfactorily answered 
some of these questions for the soils of that State. Representative 
soils Were taken from all over the State to the number of 1,402 and 
superphosphate was applied to them at the rate of 2,300 lb, per 
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acre. After standing twenty-four hours, the soil in cylinders 
14 inches deep was leached with water equivalent to 25 incr^hes 
of rainfall. It was found that 10 per cent, of the surface soils and 
28 per cent, of the sub-soils had a nxinf^r power of over 80 per cent. 
The lifirhter sandy soils did not fix the phosphoric oxide as well as 
the heavier soils. In their conclusions it is stated that: Heavy 
rains would be required to cause a loss of phosphoric acid even from 
soils of Jow fixing power, under natural conditions. A rain of 
three or four inches within ten days might cause a loss of 3 or 4 per 
cent, of the water soluble phosphoric acid applied to light sandy 
soils with sandy sub-soils, having a fixing power of less than 50 per 
cent.^' 

It was also noticed that there was a definite latio between the 
percentage of phosphoric acid fixed and the amount of iron oxides 
and alumina. These substances had a far greater effe(;t on the amount 
of phosphoric acid fixed than had lime compounds As the percentage 
of iron oxides and alumina increased, so did the percentage of 
phosphoric acid fixed increase. flali and Vogel (2) in some 
preliminary work in this laboratory also ascertained that the soil 
witli the most iron oxide alumina fixed the most phosphoric oxide. 

The work of Wiley and Gordon (3) shows, however, that 
phosphoric acid absorbed by the colloids of alumina and ferric oxide, 
although it cannot be leached from the soil, is still available for 
plants. In the Texas work 2,300 lb. of superphosphate were applied 
pei‘ acre. This is about ten times as much as is applied in practice. 
If, according to their results then, the soil leached within twenty- 
four hours of stirring in the phospliate in the top 7 inches 
showed only a 10 per (^ent. fixation, it is likely that in practice and 
under a very much lighter leaching no phosphate would escape the 
second foot. 


Tjik IhmiiKESTttooM Kxpkiumknt. 

No attempt has been made to investigate the many questions 
raised in this paper. During the season 1924-25, however, an 
endeavour was made by the writers to asceiiain to Avhat depth super- 
phosphate was washed in the soil of the field husbandry experimental 

i )lots on a range a few yards noii;h-east of the present greenhouse. 
i sample of this soil type, a brown loam, overlying andesite and 
sbale, taken a few yards from the plots used, showed an iron oxide 
alumina content of 18.68 per cent, in the first foot and 35.46 per cent, 
in the second foot. The second foot is very gravelly and consists 
largely of limonite concretions. In practice on this soil super- 
phosphate has, however, given as good returns as bonemeal and more 
(theaply, in spite of the high fixation which would be expected. It is 
stated by some fertilizer companies lhat superphosphate has a 
tendency to become fixed in or near the surface of the soil, whereas 
bone xihosphate tends to work downwards and so encourages the 
formation of deep roots, which give the plant a wider area from 
which to draw moisture during dry spells, and promote evenness of 
growth. Whether there are data to support this view, the writers 
cannot say, but the latter portion of the foregoing sentence has been 
found to be just as applicable to the plots receiving superphosphate 
this soil type during the past eight seasons. 
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l%e range cliosen for our experiment was cut up into eighteen 
one-tiiousandtli aei’e plots. To ten of these 25 Ib. of super- 
phosphate was applied, and raked in. The plots were kept free 
of v/eeds and left exposed to all weathers. The superphosphate was 
applied at the rate of 26,000 lb. per acre and supplied thus 4,075 lb. 
of citric acid soluble phosphoric acid. This is more than one hundred 
times a normal dressing, but it is not analytically possible to work 
with any degree of correctness when superphosphate is applied at 
the rate of only 160 lb. to 200 lb. per acre. 


l)js(njssioN OK Results. 

From ihe data contained in the table of the appendix the 
following observations can be deduced 

Three weeks after the application of the superpJiosphate at the 
rate of 12 J tons per acre, and after 1.1 inches of rain had fallen, the 
citric acid soluble ])hosj)lK)ric oxide had dentreased in the first two 
feet of soil by 04.2 per cent. After five weeks and 2.45 inches rain- 
fall it had decreased in the first and second foot together 74.0 per 
cent-, and afte)* eight months and J51.44 inches of rainfall, it had 
decreased 1)4.9 pet cent. After the first three-week period, there was 
six times as much citric acid soluble phosphoric oxide in the second 
foot of soil ()f the fertilized soil as there was in the control; after 
five weeks nine times as much, and after eight months not quit(» 
five times as much. 

The next point to ascerlain was, liow iiiiich of the phosjthoric 
oxide had been washed down below the second foot ami ]\o^^ much 
had been fixed by the soil in the first tvo feeX. This was done by 
determining the total phosphoric oxide in fertilized and unfertilized 
soil. 

In the first and second foot (d* the soil there was fixed 14,8 per 
cent, of the total phosphoric oxide applied. Of this amount 8.5 per 
cent, was fixed by the first foot of soil. Of ihe total amount applied 
85.2 per cent, had been leached below the second foot. 

Tlie aniouiii fixed represents 11,700 lb. of supei*phosphate. This 
soil thus has in its first two feet the capacity to fix as much super- 
phosphate as would normally be applied in twenty-five years. No 
allowance lias been made for the phosphates which crops would 
remove, which would roughly be equivalent to about 2,000 lb. of 
superphosphate in the twenty-five year period. 


Conclusion. 

When superphosphate was applied at the rate of 12^ tons jier 
acre to the soil herein described, 85.2 per cent, was leached below the 
second foot of soil. The amount fixed in the first tw'o feet, however, 
14.8 per cent, represents 8,700 11). of superphosphate, an amount that 
in ordinary farm practice would be applied over approximately 
twenty-five years. The first foot alone fixed 8.5 per cent., which 
is equivalent to 2,000 lb. of superphosphate, an amount it would 
normally take aboul thirteen years to apply to one acre. It would 
i9e^m that in this soil type there need be no fear of loss of auper- 
by it being leached below the reach of common crops. 
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Appendix. 


Time Intervals, Rainfall, and Phosphoric 0,ride Percentages. 



i 

1 


Pei ventage 


Treat men and j 
Plot Nos. 

Depth il 
Sample. 

Interval 

before 

Sampling. 

Hainfall on 
Plot. 

t'ltric 

Soluble 

Phosphoric 

Total Percentagi 
Phosphorie 
Oxide. 




Osirti-. 


Control I 

1 ft. 

At stait 

Nil 

0-00166 


» 1 

2 ft. 

)» » 

»» 

0-00093 


Fertilized 11 

1 ft. 



0.11102 

0-1166 

V 11 

2 ft. 


ft 

0.00093 


„ 111 

1 ft. 

3 weekh. 

1-r' 

0-0:344 


„ 111 

2 ft. 


i *1" 

0-00576 


Control IV 

1 ft. 

At start 

Nil 

0-00169 


„ IV 

2 ft. 

5 weeks 


0-00096 


Fertilized 

1 ft. 

2«46" 

0-0178 


„ V 

2 ft. 

^ H 1 

2-46' 

0-008:3 


Controls 

1 ft. 

8 months 

81 •44' 

0-001 55 

0-0141 

tJ, 7, 8 

2 ft. 


:IP44" 

0-00084 

0-0129 

Fertilized 

1 ft. 


:n-44" 

0-00437 

0-0234 

0, 10, 11 

2 ft. 


.31-44" 

0-00128 

0-0198 


The results were calculated on. nioistui^-free soil. As the 
samples were taken by digging to the two-foot de})th, a tliousandth- 
acre plot could not be sampled more than once. The results after 
eight months are on composite samples of three plots. The method 
of analysis used was the following: — A representative sample was 
taken and of this 800 grm. of soil was shaken for half an hour with 
1,000 c.c. of 2 per cent citric acid solution, whicli was then put 
through a filter candle, the first part of the filtrate being discarded. 
An aliquot of the filtrate w^as then evaporated to dryness on a water 
bath, and the residue moistened with HCl, and again evaporated 
to dryness. This treatment was repeated. The phosphoric oxide 
was then determined by the Molybdate method of Marchand 
described in the South Afrioafi Journal of Science, A^ol. 16, p. 357, 
1919. The total phosphoric oxide w^as determined by the official 
fusion method of the A.O.A.C. 
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THE SELECTION OF RAMS FOR STUDS AND 

FLOCKS.^ 


By W. S. VAN Heerj)KN, Sheep and Wool Expert, 
Department of Af^ricultiire. 


The above is a subject that for generations has been occupying the 
ininds of siieep breeders. ^J'Jie selection of unsuitable rams has been 
the cause of ruining.some otherwise very excellent flocks. On the other 
hand, to judicious selection must be credited the wonderful improve- 
ment in Merino sln^ep during the last century. A little over a hundred 
years ago sheep in Australia cut an average of about three pounds of 
wool after twelve months’ growth. To-day any sheep farmer has 
every reasoji to be dissatisfied if his flock cuts less than an average 
of eight pounds of clear, good yielding wool. Indeed, a great many 
flocks, both here and in Australia, yield very much more. The thret^ 
great means of improvement are: good management, the use )f 
suitable rams, and tlie systenmiic culling of all undesirable ewe.>. 
Departure from any of these docnns to failure any aitempt io 
improve the flock. 

Constitution and frame are the first essentials in ilie selection of 
Jams, both for stud and flock purposes. 

Frame . — Tlie frame should be large, with a good, straight, brouvl 
back and wide, well-sprung deep ribs, showing a roomy belly. The 
chances are that a ram with a roomy belly will breed ewes with an 
abundance of milk and tible to develop tbeir lambs well during tbe 
gestation period. There should be an absence of small girth round 
the heart section or devil’s grip behind ihe shoulders, as this does not 
give the heart and lungs sufticieiit vscope to do their work properly — 
thus affecting the constitution of the sheep. The neck should be thick 
and well set into the shoulders; avoid a ewe neck. The hindquarter 
should he broad and straight-r-noi goose-rum ped ; this ivS a sign of 
good mutton qualities. 

— The legs should be sfraight. A cow-hocked or sickle- 
hocked, or knocked-kneed ram should be avoided in all circum- 
stances. These are hereditary faults, and a whole flock can be ruined 
by the use of sucli rains. BesidevS, the lams themselves cannot walk 
properly 1o search for their food. 

Feet . — The necessity of good feet is also obvious. 

Bone . — The bone of the leg should be thick, showing a great 
deal of quality. Do not mistake wool on the legs for a thick &)ne. 
The thin-boned ram should be avoided; he seldom has constitution. 
The very thin hone (speekies bene) is usually a sign of one or two 
ihingsi excessive in-and-in breeding or a very weak constitution. 

^ Published originally in tbo February, 192H, number of this Journal.’-- BniTow. 
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Testicles , — There should be two fairly large testicles of more or 
less even size. 

Head, Horns, and Face . — The head, horns, and fac^e of a raiu 
are the things which carry more weigh! with the Merino lover than 
anything else. The reason is that these three things combined are 



usually indicative of character, temperameni, constitution, and in 
fact everything which the sheepman loves. 

Breeders and buyers are warned against rams with woo(dly facies; 
besides being ugly, the woolly-faced sheep gives a great deal of 
trouble, especially in country where there is an abundance of grass- 
seeds (steek gras) or undulating country with holes or precii>ices. 
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The open face of the Wanganella sheep is one of the charae- 
teiistics that make it such a popular type. Some Tasmanian 
breeders have, to a very great extent, succeeded in breeding sheep 
with open faces. One finds to-day, however, that some Wanganella 
breeders have been very careless about the faces, and have lost this 
most beautiful quality. The writer would not countenance a ram 
with a closed face, no mattei* how good he might be in other respects : 
such a ram is apt to throw a hundred lambs, all — or a great percentage 
— of which are likely to have the same undesirable defect. 

Horns - — Horns are a sign of a good or bad constitution. They 
should be of a yellowish amber colour, large, 1hi(‘k, and well serrated : 



Plain -b<»died type of Merino. 

the colour is a sign of health, and the serrations one of character in 
wool (there are many exceptions to this). A thin horn is a sign of a 
weak constitution. The bend of the horns should not be less than 
IJ inch from the jaw; they should not be too wide or too narrow. 

Eyes-- -These should be large and kind, showing good tempera- 
ment. 

Ears.—Y^irlj thick and large. Thin, papery ears are a sign of 
weak constitution. 

Mouth - — The teeth in the bottom jaw should fit nicely in to the 
point of the pad of the top jaw. The long or the short under-jaw 
(overshot or undershot) should be avoided, as they are very prepotent 
and hereditary faults, and thus a disqualification. A sheep having 
either of these faults cannot feed properly. 

The first essential of a Merino sheep is to grow wool as against 
mutton; and it is much easier to put wool on to sheep than to 
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grow mutton. Experience and observation show that in three or four 
generations a very useful Merino wool can be acquired by a class of 
sheep originally a little better than bastards ; that is, having a good 
foundation to build upon as far as constitution goes. But growing 
wool on a small, weak-constitutioned sheep is a very precarious 
business: such an Unimal cannot be expected to carry a heavy pack 
for twelve months and do well. Of the two evils, rather common ce 
with a good constitution and bad wool. 

Purity of Blood , — In all cdrcumstances adhere to sires of 
recognized pure origin. By a pure strain is meant one which has 
vina/icated and established its prepotency, brought about in the ftrst 
place by in-and-in breeding, and aftei* that by careful excessive line- 
breeding through selection w’ithin the same families divided only by 
a few generations. 

The progeny of such in-and-in-bred and line-bred animals 
naturally have the aptitude to reproduce their like to a veiy great 
extent. In other words, they have become prepotent : their chance 
of breeding true is very much greater than that of an animal which 
is the offspring of a cross of, say, a Merino witli an English mutton 
breed such as the Suffolk. In the latter case, the blood of the Mci ino 
may not necessarily be stionger than that of the Suffolk, with the 
resuli that such a half-bred or cross-bred animal is likely to throw 
anytliing from a Merino to a Suffolk, according to Mendel’s theory 
of dominant -hybrid and recessive characters, which, as a general 
principle of breeding, can safely be accepted. For this reason it is 
advisable not to use sires of mixed blood. 

The question noW' arises: when is an animal cioss-bred ?. The 
writer is certain that on this point many noted breeders and prominent 
writers will be at variance with him. The following table show's the 
writer’s ideas of grouping of sheep : 


Ureeds. Merint) Ty|K‘s. 


A few Merino A few Merino 
Sub-types Strains. 


Merino 


English liong Wool... 
English Shortll reeds 


Itambouillet 


Tasmanian 


Vermont 

Lincoln 

Suffolk 


'Buodenarv 

Wanganella 

Grassdale 

kZuurplaats 

Hillmoor 
Higliland Hnme 
Belle Vue 
Winton 


Sir Charles 
Magician 
Kraperor 
Marmion 
Donald Dinnie 


' The types of these Bleed s are of 
little importance to South Afrca. 


Now, crossing any of the different sheep under the heading 
“ Breeds ” would be an out-and-out cross, and certainly a very 
undesirable method, unless the object be to raise fat lambs. 
Crossing of any two Merino types under the second heading would be 
a type-cross and certainly a method of breeding that has a great 
many drawbacks and few advantages. 
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Breeding from different animals under the next heading, 
Sub-types/’ is a metbod that has been practised in Australia for the 
past seventy years, and although much less of it is done amongst 
studs to-day, the question arises as to which studs can claim absohite 
purity of olood. Of course. Merino types are the result of line- 
breeding, and what the type has become has depend^ solely upon 
climatic conditions, environment, and the breeder's ideas. Only 
few year ago famous South Australian studs introduced famous sires 
from New South Wales, such as Donald Dinnie, Daiidie Dinmont, 
Lord Charles, Prince Charlie, etc., with the greatest success. Long 
before this the foundation of some of the mosi famous South Austra- 
lian studs was a mixture of New Souih Wales and Tasmanian sheej). 



An ovvrdeveloped or wrinkly type; Considered excessive even in a sire. 

But the management of these studs was in the hands of very skilful 
flockm asters. The mating together of different types and sub-types 
is a method practised very successfully in South Africa to-day. 

The foregoing remarks regarding the inter-crossing of sub-types 
also apply to strains, because strains are bred within types. 

When is a sheep cross-bred? According to the writer’s idea only 
when breeds are crossed; for instance, the crossing of Merino and 
English Long Wool, or any of the members of the family belonging 
to one of these distinct breeds. But breeding from two distinct 
members within the Merino breed is no cross, such as Tasmanian and 
Rambouillet, because the pogeny still remains a Merino — call it by 
any other name you like, such as a type-cross. A racehorse stallion 
brought from one stud to another, both of which cannot show any 
blood in common for the last two hundred years, does not breed 
half-bred horses. Whether this method of crossing different types 
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of Merinos is advisable and whether it is possible for a farmer to 
improve his stud by so doing, are dealt with later. The fact remains 
that the progeny of such type-crosses cannot possibly be as prepotent 
as that of the ram bred within the same sub-type and strain for about 
fifty years, and farmers are advised to buy from a pure type or 
sub-type, if possible. If not procurable, they must get the next best 
sheep. 

Regarding the advisability of crossing of Merino types and sub- 
lypes for improvement, there certainly is a difference between the 
crossing of types in studs and crossing types of flocks. The writer 
lias seen a wonderful improvenaent in several old Rambouillet studs in 
South Africa brought about within a few years by the introduction of 
Wanganella or South Australian rams, which has resulted in great 
improvement in length, staple formation, and colour. The writer 
would not, however, advocate the use of such progeny for stud 
purposes until the new type had been fixed and prepotence established. 

The breeder would have to continue using pure-bred sires for a 
considerable time until his type is fixed. The using of rams of a 
different family or type from the one the stud-breeder has, necessitates 
breeding away from his own type and establishing a new one con- 
sidered nearer to perfection than the one he originally had. It is a 
slow process, and can only be accomplished by careful selection and 
mating. On the other hand, if a man has a type of good commercial 
sheep, there is no reason why he should change it, provided he is 
able to obtain the desirable sires either within his own type or from 
one closely related to it. 

The question that puzzles many breeders to-day is wliether a 
type-cross of, say, Orassdale and Hillmoor, is desirable in studs. 
There is decidedly no reason to do this, seeing that good sires 
may be obtained from both these studs. On the other hand, as 
both these studs have established prepotency in regard to plain 
body, open faces, and good robust constitutions, also good, commer- 
cial, bold-stapled, shafty wool, and that these are characteristics 
prepotent in both, why should the resulting progeny not possess 
the same good qualities, considering that they are prepotent in 
both their sires and dams? No two studs, however, are exactly 
alike in every respect, and the progeny will have certain characters 
not applicable to both, making the stud somewhat uneven. There is, 
on the other hand, the question of Mendel’s reversion when two breeds 
are crossed ; but the writer does not think that this applies in crossing 
types such as Hillmoor and Grassdale in Merino sheep. If so, the 
percentage will be very small. He feels certain tliat a very fine 
sheep could be evolved through the crossing of such two types, and 
that a great many big breeders will agree with him. He looks 
forward to the day when no longer shall the names Wanganella and 
Tasmanian be known in South Africa, but studs shall be known by 
the names Hillmoor, Highland Home, Grassdale, Zuurplaats, Rol- 
fontein, Koloniesplaats, etc. For some reason or other, the Tasmanian, 
as valuable a sheep as any other family we have, has fallen into dis- 
favour with some breeders, and the farmer will scorn to buy Hill- 
moor rams, because they are Tasmanians.” Emphatically, they are 
not Tasmanians; taken as a type they could pass as Wanganella type 
any day. All good breeders have more or less the same ideas as 
regards the perfect sheep, and have evolved an animal as nearly 
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like the two types as possible, and such similarity has been ^nade 
prepotent. The Tasmanian was a small short -legged sheep with very 
heavy wrinkles and a short, completely covered-up woolly face. The 
original Wanganella, on the other hand, was a long-legged, thin- 
boned, slab-sided, gaunt-backed sheep very like a springbok, but for 
his horns. Where are these extremes to-day? Is it not a fact that 
one could select several hundred Hillmoor ewes, run them on Grass- 
dale veld for twelve months, and defy any man to pick iheuj out from 
the mob? These two studs, Grassdale and Hillmoor, aie taken as 
instances; there are a great many others of a similar nature. 



A developed type of Merino. 

With regard to flock sheep, many undersized, developed close- 
faced and short-woolled ewes, are claimed as being descended from 
the original Tasmanian. In such cases the buying is advised of large- 
framed, plain-bodied, and long-woolled rams with open faces, irrespec- 
tive of their type, whether Zuurplaats or Hillmoor; the result is 
sure to be successful. Why struggle to improve such sheep slowly 
with rams only a little better than themselves, by breeding from rams 
of practically the same type, when the desired improvement can be 
brought about within a few generations? Of course, there will be a 
fairly large percentage of culls for several years before the flock is an 
even one. 

Quality in Rams , — When selecting rams for both flock and stud 
purposes, the farmer must bear in mind that whatever improvement 
there is to be in the future generations must come from the ram^s 
side* Therefore, in all cases it is advisable to breed up to the rams, 
which must be of a higher standard than the ewes. If the ewes are 
lacking in length or quality, it is the farmer’s duty to see that these 
essentijals are not lacking in the rams he selects. Length and 
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quality are the two most essential things in merino wool. They ai*e 
being sought after by buyers every day, and they are the two Win 
factors in seeming big prices for wool. Another important point is 
condition or yield ol the clip, but this will largely depend upon the 
treatment given the sheep and the climatic conditions under which 
they grow their fleece. 

Flocks Mated Collectively; Studs Singly. 

In selecting flock rams the farmer should be very careful to get 
an even line as far as frame and, especially, wool go. It is a great 
mistake to use strong- woolled and fine-woolled ranis in the same flock, 
because it results in an uneven clip, and unevenness must be guarded 
against as much as possible. Stud rams are usually mated singly, 
and the breeder must be careful not to mate extreme strength ivith 
strength which is likely to go too strong and straight in the progeny. 
Mating fine with fine is dangerous in so far that the progeny will i)e 
over-fine and likely to go very short and lean stapled, being light 
cutters. In selecting both stud and flock rams, the buyer should 
always aim at the (qualities most wanting in his own ewes, and so 
improve them in this respect. 

Choice between Length and Densiit. 

One is sometimes asked which of the two, length or density, is 
most important. All extremes in Merino wool are harmful. Extreme 
length must of necessity sacrifice density, and the wool will be long 
and slack and the backs inclined to fall open when the wool becomes 
long, thus picking up dust and letting in water. The chances are also 
that such wool will become very dry, harsh, and mushy in its tip. 
In this class of sheep good bellies and points are exceptional. Extreme 
density will always go hand in hand with shortness in staple and 
wrinkles, and the wool is likely to become very heavy in condition. 
Acquire the medium in wool, and if there be erring let it be on the 
side of length, and rather sacrifice a little density. Such wool with 
good combing length will always sell well, and usually growing 
length of staple is a less strain on the sheep's constitution than dense 
heavy wool. This is important and should be borne in mind when 
selecting rams. 

Strength or Fineness in Flock Rams — Commercial Wool 

Essential. 

Strength of wool, with a great deal of quality — ^that is, well- 
defined crimp, together with all other good properties found in wool — 
has in the past been recommended by experts in the selection of 
rams. There were good reasons for this, amongst others being the fact 
that the average flock in this country was on the developed side with 
short, dense, fine wool, and rather heavy in condition. This had to 
be remedied, and, therefore, the opposite to this was fostered, and it 
is due very considerably to the strong-wooled craze that the Merino 
sheep has been improved in South Africa, and we rank to-day amongst 
the prominent fine-wool producing countries of the w^orld. With it 
came length, plain body, and a sheep with a very much improved 
constitution. To-day, buyers often complain about our Merino wool 
getting too strong. This may be so in individual clips, but, generally 
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speaking, there is a great deal of room for improvement in regard 
to length and bulk of fleece. The majority of clips which ajppear to(» 
strong for buyers are those of stud-breeders who are breeding ranis 
for buyers looking for strong wool, and it is to be expected that their 
own clips should be on the strong side. These few stud-breeders are 
out to improve the length of the staple in the majority of average and 
weak flocks. The expert advice for strong wool was not in the first 
place given wdth the object of making all the Merino wool in South 
Africa strong, but to improve the length of staple, and it is well 
known that strong wool and length go hand in hand, as aI>io do fine 
and short. 



A ty[»ically good Mcrin<i Head, Horn, Fac>e, and Front. 


Tlien also a great deal dejiends on the altitude, rainfall, and 
nature of veld on which the farmer runs his sheep. In Karroo 
country, in good seasons, it is not difficult to grow a good average 
length in the flock, although sueli wool is a medium to fine. In had 
seasons, however, such as we are subject to, it is found that the 
medium or fine wool will be very short and wasty, whereas the strong 
wool will still be of a good combing length, and plain -bodied sheep 
carrying strong wool are usually better able to weather the bad times. 
In grass-veld country, particularly the colder portions, sheep will 
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UKUiilly g*et finer and shortej* in the wool, especially as they 
older, whether it be a good season or bad, unless they are specially 
fed. The object, however, is not to advocate the breeding of strong 
wool. The ideal wool to breed is one of about 2i to f3 inches average 
staple, and to get this the farmer will have to aim at the medium. 
But on no account must quality be lost sight of. Although the buyer 
looks for fine wool with a good staple, he prefers a stronger wool with 
good quality to a fine wool without quality, A few breeders have 
probably overstepped the bounds of Merino wool by getting too strong 
a wool, but provided they have not lost quality, it is an easjr matic'r 
to bring such sheep back; indeed, old age and bad seasons will do so 
as much as any breeding ingenuity. My advice to farmers, theie- 
fore, is : study your climatic conditions; if such you know for certain 
vvill tone down the strength of your wool and reduce its length con- 
siderably, then go in for strong- woolled rams with plenty of quality, 
so as to l)reed a good commercial wool. When farming in mixed-void 
country with reliable seasons, where it is not difficult to keep up 
length of staple, the mediuni-woolled ram with good length should 
be aimed at in breeding a good commercial wool. The main object 
of the Merino sheep is the production of fine wool; South Africa is 
admirably suited for this, and if this is kept in view we can never lose 
(»nr advantage over other countries that are to-day breeding mutton 
breeds and long wools and slowly but surely losing Iheir place as finc- 
wool-producing countries. 

The ideal commercial wool is a medium to fine wool, with good 
combing length and quality. As already stated, one must breed this 
in suitable areas by breeding for a medium wool with good length, 
and it will assuredly becume finer with environment and old ag(^ In 
oUier parts the farmer must go for the strong to medium wool, nol 
forgetting length and quality, and the season will tone if down to 
medium to fine. The most objectionable wool a producer can put on 
the niaiket is a strong, (ioarse, harsh, straight-fibred wool, which 
is usually a result of indiscriminate breeding for strong w’ool whilst 
neglecting quality and texture. The use of fine-woolled rams in 
studs is sometimes necessary for a specific purpose only, such as 
bringing back ewes that have exceeded in the strong direction. But 
in the case of stud ewes each individual ewe is carefmly mated, which 
cannot be done in fiocks. It must be clearly understood that reference 
to strong wool does not mean wool of 54’s, 56’s, or 58^s, which is 
(uoss-bred, but a high-class (iO’s wool showing plenty of character 
and quality, which is favourably regarded by the trade. 

Fifteen years ago when Mr. Ohas. Mallinson preached the gospel 
of strong wool foT the improvement of short, fine, lean-stapled flocks, 
he meant a high-class bulky 60^s to ()4’s w^ool, and not “ uH’s 
wool of 64’s quality. 

It is hardly fair to blame the experts in cases where the bounds 
of moderation have been exceeded regarding strong wool. 

Good Flock Eams better than Bad Studs. 

The farmer must be very careful to keep his flock ew’'es of a flo(dc 
type by avoiding the use of bad stud rams among them. The good 
selected flock ram worth about £10 to £15 is always a better ram for 
the flock than the £26 or £30 stud ram. Such a stud ram usually 
has the development of a real stud, such as heavy neck-folds and 
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wrinkles on the body^ but invariably carries a short, dense yool 
rather fine iu the fibre, dr otherwise he lacks quality. This styje of 
rani gives the flocks development : such sheep are usually bad doers, 
unless specially treated like studs, and at the same time the breeder 
departs from the desirable commeiidal wool. Many fanners ruin 
their flocks by the use of such rains, thinking that on account of the 
price they must be Wtter than the £12. 10s. flock ram. 

Age of Eai^s Selecting. 

Sheepmen know the great difficulty of judging the value of a 
sheep when it is comparatively young. One never can tell accurately 
what the value of such a sheep is goin^ to be. Some very fline twelve- 
months' old rams when changing their teeth become culls, whereas 



Group ot lasmanmn type Merinos Note the similarity of type between 
Ibese and the Keppm type. 

otliers improve. Buying oi selling young laius is a gamble and a 
bad policy from both the seller’s and buyer’s point of view. Rams 
sliould be at least two-teeth before being offered foi* sale. Even 
between the two-tooth and foui -tooth stage they very often improve or 
go back. 

JJesiuable Qoaluies in Flo('K Rams. 

The following are the most important features to look foi when 
buying flock rams : : — 

Frame, — ^I^lain body, large frame, open face. 

Wool , — Length and quality. 

Buyers are apt to expect too much for an outlay of £10. l)o not 
expect to buy a good stud ram for this sum. Provided the sheep 
has a large frame, with good legs and no physical faults, carries a 
good length of wool with any amount of quality, and has a good 
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bound Imck, the buyer must be prepared to sacrifice belly and pqipts to 
a certain extent ; of course, if lie is particularly keen to improve the 
belljjr of his flock he would probably have to sacrifice the top-coverinja^ 
to soipie extent. But one generally finds that with a plain-bodied, 
long-i«5^oolled flock ram the belly and poinis are inclined to he weak. 
Remember again, you cannot buy a good stud ram far £10. 

It i^ not advisable for any buyer of rams to buy a cheaper 
than a £b one which would mean, in the majority of cases, procuring 
an uncut hamel, which will not improve the flock. 



(^roup of Pcppin Blood oi Wangauclla lUois Nolc the similarity betwteii 
this type and the present d«iy 'I'asmaiuau type 


Yolk . — This is one ot the most desiiable tonalities in uool. It 
good, it keeps the wool healthy and soft, giving it a bright, liislious 
appearance and preventing it from becoming cotty oi matty. When 
buying rams for a waimi, dry climate, a buyer must be ctpeful to get 
a good supply of clean, white, fluid yolk, otherwise his wool will 
get dry and harsh and mushy in the tips, letting in dust and lain 
and other weathering conditions. Rather err on the light side and 
buy rams showing a little too much yolk to your liking, in the form 
of a small black tip. They will probably lose most of this in a warm, 
dry climate, espeeially if their food is not ^ery succulent and rich. 
On the other hand, a sheep bred in a uarm climate will usually 
develop more yolk when brought to a cold climate. When buying tor 
such a climate then it is only necessary for the rams to liave a sufficient 
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supply of yolk to keep the wool healthy and free. In no circuni* 
stances buy tarns with a thick, pasty, yellow yolk, because it is a very 
hard yolk to scour out: it also adds considerable waste weight and 
freight to your clip, and buyers object to it. 

Disqualifications. 

The following list of disqualifications in rams will be found 
useful by buyers: — 

1. Undershot or ovei’shot jaws (short or long bottom jaws). 

2. Presence of black wool in the fleece. 

3. Kemp (depending on .the amount shown). 

4. Unsound breeding organs (e.g. one testicle). 

5. Very sandy coloured legs. 

6. Bams without horns. 

7. All four black hoofs. 

8. . Black streaks through both horns. 

9. Devil’s grip. 

10. Cow-hocks or knock-knees. 

11. Black eyelids or eyelashes (such rams may throw black or 

spotted lambs). 

Of the above, numbers 1, 3, 5, 7, 10, and 11 will depend upon 
the extent to which these disqualifications appear. 
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THE CUCURBIT LADYBIRD BEETLE 

{Epilachna chrysomelina F.). 

By D. Gunn, Entomologist, Division of Entomology, Port Elizabeth. 


DuKi^'i tho summer months of 1922-1923, this leaf-eating ladybird 
became very prevalent in Sundays Kiver Valley, and did considerable 
injury to cucurbit plants, cucumbers and water-melons suffering 
particularly. It has long been known in South Africa, but it is 
seldom a serious nuisance year after year in the same locality, and 
often ti season in which it is very destructive may be followed by 
several in which little or no damage is done by it. 

Studies were specially undertaken with a view to elucidating the 
life-history of the insect and towards devising suitable measures for 
its control. 

This insect is one of the few ladybirds that injure plants, the 
normal food of ihe members of this family being aphides and scale 
insects. 

Nature of Injury. 

Both larvae and adults feed on the leaf tissue, eating away all 
until only a skeleton of veins and nervures is left. The beetles, 
wlien very numerous, may do considerable mischief, but, on the 
whole, most damage is done by the laiwae. Young plants when 
badly attacked may soon wither and die. 

The larvae and adults have frequently been found feeding on 
various native plants of the inelmr g^‘oup, both on the veld and in 
proximity to cultivated plants. Among the cultivated plants,' 
cucumber, watei-melon, oihI pumpkin appear to be Ihe favourites. 

hlFK-ITTSTORY AND HaBITS. 

The egg is about one-sixteenth of an inch or 1*50 min. long, li 
is pale yellow in colour with the surface of shell very finely pitted. 
In outline ihe egg is elliptical, and is attached to the plant by the 
broader basal end, which is glued on to the fine pubescence of the 
leaves. Eggs are deposited in clusters of eight to over forty. When 
the egg s hatch, the young larvae escape from the top or naiTow end. 

With a view towards ascertaining the number of eggs deposited 
by a female, pairs taken in roitu were kept under observation. With 
tnese, egg-laying extended over a month, and it was found that one 
may deposit from 150 to 189 eggs. 

The period of incubation was found to range from nine to eleven 
days. 

The larva when it emerges from the egg is yellow and has short 
spines of the same colour, but within a few hours these spines become 
dark brown. It is elongate-oval in form and about a twelfth of an 
incli. or 2 mm. in length. Dining the first day after emergence it 
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remains on the e^xg-vshells, and afterwards l)e^»invs to feed upon the 
tissue of leaves. There are two rows of lon^?: branched spines on 
each side and two on the dorsum or back, which are darker at the 
tips. When full i^rown the larva is slijjfhtly over a fifth of an inch 
or 5 mill, in length; the formidable branched spines are projuinent 
and arranged both transversely and longitudinally. In the early 
stages ihe larvae are inconspicuous, and, as they feed slowly, the 
initial damage is not apparent. After emergence they are gregarious 
in their habits, and the larvae from several clusters of eggs have been 
observed to form one large colony, but this gregarious instinct is 
not so apparent after the first moult. 

Larvae moult four times. The first moult occurs within fiom 
five to seven days, the se(^ond within from four to six, the tliiid 



(cnJai'f'ed). 



Fin. 2. 

LaiTa (enlarged). 



Fio, 8. 

Pupa (eulargod). 



Fiu. 4, 

Adult (enlaiycHl). 


uithiu five days, and the fourth occurs before pupation. After each 
moult the spines become darker and larger, and at a (*asual glance 
appear to cover the whole of the dorsum or upper part of the body. 
Feeding is very largely restricted to the lower surfaces of the leaves, 
and the habit "of remaining in one place until the food supply has 
been exhausted seems characteristic. 

Ill the iusectary, a number of mature larvae developed 
cannibalistic habits, even in the presence of a liberal supply of food, 
larvae which had pupated being the victims. 

The larval stage lasts from twenty -five to thirty-seven days, and 
its lexigth depends principally upon the prevailing temperature and 
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the supply of food available. When mature, the larva crawls to a 
hheltered position out of the way of the direct sunlight, and attaches 
itself by the posterior end of its body to a leaf or twig. In from 
-ieven to nine days the outer skin or integument containing the long 
(lark spines shrivels and splits, and the adult emerges. The pupa is 
ovate in outline and about the same size as the adult. 

The adult beetle is oval in outline, and has an average length of 
0 third of an inch, or 8 mm. The ground colour of the wing covers or 
elytra is buff, and there are six black spots on each. When it 
mnerges it is yellow, but within eight hours the normal colours, 
including the spots, appear on the wing covers. The beetles are slow 
in their movements and are not strong flieis. When the weather 
becomes cold in May or later, they hibernate under rubbish left in 
fields and gardens, stones, bark of eucalyptus and other trees, ajid 
remain there until the weather becomes warm in spring or early part 
of summer. The time when the beetles emerge from their hibernat- 
ing (quarters depends principally upon the climatic conditions. If 
the weather is cold, egg-laying may be delayed until the end of 
November. 

A number of beetles was (ollected in Sundays lliver Valley 
towards the end of March, 192^1, and jdaced in a cage in the insectary. 
Although food was supplied at intervals during the winter montlls, 
it was rarely t‘aten. The last of the beetles survived until November, 
192d, having lived for over eight months in captivity. 

Numbkr oc Generations. 

To as(;ej iain the number of generations in a year, beetles of both 
sexes were collected in Sundays Itiver Valley during the winttn* 
mouths of 192d and kept under observation in the imsectary. They 
remained in hibernation until the middle of October, and eggs were 
not deposited until the last day of that month. 

(renemtions of Kpilachna chv.vsomelina F., Pori KUzulteili , 1928-24. 
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Natural Enemies. 

During the two years in which this investigation was being cun- 
d\H*ted, no parasites emei^d from the eggs, larvae, pupae, or adults 
in the insectary cages. The Cape Wagtail {MotdciXla ca'pensis) was 
the only native bird which was observed feeding on the larvae. 

Control Measures. 

Fortunately it was found that the insect in both the larval and 
adult stages was comparatively easy to control, principally due 1o 
their sluggish habits and the tendency to remain on plants until the 
leaves haa been almost entirely skeletonized. The methods whi(‘h 
are recommended are as follows: — 

Spraying with Ar^enicals. — This method was found to be the 
most effective, and the fonnula recommended is : Arsenate ot lead 
]K)wder 1^ lb., water 40 gallons; or paris green 1 lb., lime 2 lb., 
water 100 gallons. It is most essential that both surfaces of leaves 
.^liould be thoroughly sprayed, as the larvae almost invariably feed 
upon the lower and the adults upon the upper surface. On account 
or the pubescent nature of the foliage of cucurbit plants, it is 
unnt'cessary to use an adhesive substance in the spraying solution. 
When spraying a small plot in a garden or field, arsenate of lead 
powder is usually used, but when a large field lias to be treated, and 
wdien economy is an importai^t consideration, paris green is a (dieaper 
insecticide. 

Experimental Work with Dusting, — Spraying the inf(^sted plants 
jiroved to be more satisfactory than dusting them with paris green 
and lime. This was principally due to the recumbent nature of 
(Ticui^bit plants and also to the fact that the larvae freciueiit tlie 
under sides of leaves. In the absence of a suitable dusting machine, 
the small sulphur bellows used in this work was not effective. 
Another disadvantage is windy weather, which is so prevalent in the 
coastal districts during the summer months, and the dust is liable 
to be blown off plants. 

CulUiral Methods, — As the adults usually hibernate in large 
numbers under heaps of rubbish and old plants left in gardens and 
fields jifter the crop has been harvested, it is essential that this 
material should be collected and either buried in the soil, where it 
nould act as humus, or burned. Native cucurbit plants growing in 
tlie vicinity of cultivated plants should be destroyed, as they provide 
food and shelter for the insect. 

Early Planting. — -As the beetles do not usually emerge from their 
hibernating quarters until towards the end of October or early in 
November when the weather is warm, it is recommended that, if 
l)ossil)le, planting should be done before the beetles become active, so 
that the young plants are not injured excessively. By following this 
method the damage to the large plants may be negligible or at any 
rate readily controlled by spraying. 

Collecting by Hand,~kH the adults hibernate at the end of 
summer under rubbish and old cucurbit plants which may be left in 
a gardBU or field, they should be collected and destroyed by either 
crushing or placing them in a receptacle containing a small quantity 
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oX paraffin and water. If this is done systematically by farmers each 
winter the infestation during the following summer should be reduced 
to a considerable extent. 

When to Spraij . — It is impossible to state definitely when the 
adults emerge from their winter quarters and begin to deposit eggs, 
as it is more or less determined by the prevailing climatic conditions. 
It is, however, comparatively easy to observe if plants are infested, as 
the leaves become yellow and are skeletonized by the larvae. Spray- 
ing should be begun before the young plants are injured, and if 
done thoroughly it may be unnecessary to spray them a second time. 


SUMMAKY. 

(1) The cucurbit beetle is an insect which is distributed 
throughout the Union of South Africa. 

{2) It feeds upon both native and cultivated cucurbit plants. 

(3) The eggs are deposited upon the under side of the leaves of 
cucurbit plants, and when the larvae emerge they feed upon the 
tissue until the leaves are almost skeletonized. 

(4) There are two generations in a year, and during the winter 
months the adults hibernate under rubbish and decayed plants which 
have been left in gardens and fields. 

(o) Spraying should be begun whenever the ])lants are observed 
to i>e infested, and if done thoroughly it may be unnecessary to spray 
a second time. 

(0) Cultural methods such as the burial of decayed plants under 
which beetles hibernate w’ill greatly assist in reducing the infestation 
(luring the following summer. 

(7) Planting in September or early in October before the beetles 
emerge from their hibernating quarters is strongly recommended. 


15 
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DISEASES OF VIRGINIAN TOBACCO IN SOUTH 

AFRICA. 


By E. S. Mooek, PJh.J)., D.I.C., Mycolog^ist in Charge of Tobacco 

and Coiioii Diseases. 


iNlROnUCTORV. 

The tx)l)acc*() plant, like e>'ery other protliici of lou^^* and intensive 
cultivation, falls a leadv victim to many diseases. Those very 
factors whi(di make for hi^h quality in the harvested lU’op rcuider the 
plant at the same time more liable to the attack of its enemies. Not 
onl> the decreased amount of yield, but to a fur more serious extent 
the depreciation in quality, toj^ether effect enormous annual losses. 

The satisfactorv control of the diseases of even this siiif^le crop is 
a many-sided problem which still lequires years of further investiga- 
tion. Great advances have been made during the present century, 
and still there are countless points where our information is. of th«* 
scantiest or is lacking altogether. Many of the statcunents ] presented 
ill the following pages are based on records and investigations made 
in other countries, especially in the United Slates. Experience has 
shown that in the main they hold true for South African tobacco also, 
although often they require to he confirmed and amplified, witli 
special reference to local varieties and conditions. They will serve, 
however, as a safe guide to the grower who realizes not only that he 
cannot afford to ignore disease In his crox), hut furthei that it is to 
liis own profit to make himself acquainted with its nature and cause. 

SoiL-iioENE Diseases. 

DAMPING-OFF IN 8EED-BED8. 

Damping-off is caused by the attack of several soil-dwelling fungi 
(species of Pythium, Rhizoctonia, Fu$arium, and Phoma) which 
thrive under the moist shaded conditions of the seed-bed. They 
attack the stems of the seedlings, causing them to rot and collapse, 
and pioducing spores upon them. The disease often appears first in 
hollows where the soil remains wet, and will spread rapidly with 
excessive watering and bad ventilation. It attacks other seedlings 
also, and old garden soils known to be infected with it should be 
avoided when selecting a seed-bed. 

Control Measures . — Choose a well-drained site for the seed-bed 
and sterilize by burning. Row thinly. Avoid over-watering and give 
ample ventilation. 

TOBACCO WILT. 

Tobacco wilt is a troublesome disease which for many years has 
been known to occur in the United States and to cause losses in hot 
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seasons It Las been reported at intervals fioin different distiicU in 
South Africa and has been specially pievalent durip^ the 192o.20 
season It appears to be old-established in the Kat Itiver Valle\, 
where it caused much damag'e as lon^ as twenty years ago and wlieie 
it persists as a serious handicap to the industry. The symptoms ot 
the disease in the laltet area are somewhat peculiar, but theie is no 



I Fig. .1. — ^Wilted Plant split to show discoloured wood. 

[Photo by H. King. 

doubt, that they are produced by a parasite closely resembling, and 
jirobably identical with, that which is responsible for the American 
wdlt. , . 

The disease is caused by a thread-like fungus {Fumrmwl osy-- 
sporum var, nimtianae) which lives in the soil and invades the rootlets 
of the tobacco plants. Its threads penetrate into the wnter-carrying 
15a 





Fig. 3. — Tobacco Wi!t: One-sided development. 
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channels and grow along them into the main root and stem. It the 
hark he stripped away near the ground, a dark discoloration of the 
outer wood will usually be plainly seen, and may often be traced from 
its origin in the root upwards into the growing shoot and niidribf^ (see 
Fig. 1). It is due to the presence of the fungus, which both blocks 
and poisons the water supply and hence produces wilt symptoms in 
the leaves. The effect upon the leaves varies eonsiderahlv and 
appears to depend upon the nature and vigour of the attack in the 
root. If the whole of the water-supply of a well-grown jilant is 
l>loeked, nil the leaves droop, turn yellow ('without spotting), and die 
within a few days (Fig. 2). Plants may be attacked in this way at 
any time from transplanting until harvesting. Often, however, only 
one lateral root may be invaded and the leaves on ilint side of the 
plant are alone affected, the other side remaining normal and healthy. 
Tlu^ leaves u}> the affected side are dwarfed, yellow, and spotted, and 
the growing shoot is frequently bent over, giving rise to the name of 
’ kromnek siekte^' (see Figs. 3 and 4). Both types of disease occur 
in the Kat Biver Valley, in addition to a third type which appears to 
he peculiar to that area (Fig 5). This tlnrd type appears even in the 
Need-hed, and it is probable that the rootlets become infected either 
then or at trausj)laiiting, so thai the plants never make any normal 
growth. They may be still living at the end of the season, but are 
Ntuuted ill development and produce only small crumpled, uiissliapeii, 
and s])otted leaves clustered info a rosette (see Fig. 0). Such plants 
are utterly useless and often occur, especially with early plantings, 
in sutdi frequency as to ne(*essitate the ploughing under and replanting 
of the whole field. The main root is stout, but a normal growtli of 
liealthy laterals is conspicuously lacking. 

Hie fungus is disseminated by sjiores which have been found in 
abundance on old stems and stumps. On these, and also probably in 
the soil, it can survive for perhaps several yeaivs. The disease can 
also be disseminated in soil moved accidentally from infected fields 
or by water draining off them. The parasite thrives best at high 
lemperatures, and in both America and South Afnca it has been 
found more prevalent in hot dry summers. Any injury t{) tlie root 
facilitates its entry and wilt is likely to be more severe on land 
infested with nematode. 

There is evidence that not all A’arieties of tobacco are equally 
liable to attack. American experience has shown a marked difference 
in susceptibility, and in the western Transvaal it was noticed that 
“ Joinei* ” was much inorcv resistent than "‘Sterling” Oi* ‘^tiroot 
Swazie.” This might nofe hbld good for all districts, but suggests a 
hopefutl line for future c^^m)ol cS the disease. 

Tobacco, wilt. is not tfipWn with certainty to attack other plants 
(except matter is one t)i%i^TequireR fuller 

inyestigation^^. meantime all solahaceous crops :^,^ticb as 

potato, toi4|^\t8hould be regarded W’tb suspicion when a 

rotaiion 

Conirol disease which ba,e already 

shown itself capable iarmear can afford to 

disregard it, especially since, it is 

very difficult to cifadlaste whcit unce'flrmly established; The follow- 
ing precautions are suggested for wilt-iniested lands: — 

(1) Pull up and burn diseased stumps whenever possible. 
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Fig 4 — An eailjr fetage of Tobacco Wilt (“ Kioninek ”) 



Flo 5 — Tobacco Wilt (two types) in Kat River Valley. 
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(2) Choose new ground for the seed-bed and burn it thoroughly. 

(3) Practise a long rotation, selecting one which reduces nema- 
tode. Avoid other solanaceous crops. 

(4) Watch for disease-resistant plants and test them on infested 
soils. 



Fig. 0. — Tobacco Wilt (stunted tvpo of growth). 

IPhoto by E, King. 

Leaf Diseases. 


WILDFIRE. 

Wildfire is the most dreaded of the diseases which afflict tobacco, 
and on, account of the rapidity of its spread and the heavy losses it 
may cause it is one that the gi'ower has every reason to fear. It was 
first noticed in the TJnited S^tes in 1917, and has now been reported 
from most of the tobacco-producing areas of the world. South 
African growers of both l^lrkish and Virginian tobacco have already 
suffered heavily from its depredations in seasons favourable to its 
spread. 
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Wildfire naay attack the plant at almost any sta^e of growth. 
In the youngest seedlings lignt yellow-green patches appear at the 
tip or edge of the leaf, and are followed by a progressive rotting 
resembling damping-off (see Fig. 7). On older plants the typical 
symptom is a leaf-spot with a bioad yellow-gr^ii baud (the halo) 
surrounding a dried centre. The halo is the distinctive feature of 



Uie wildfire leaf-sjx^t, and is almost always evident, especially in new 
infections. As the disease establishes itself, the dried brown centre 
enlarges and becomes brittle; the spots run together and render the 
leaf worthless (Fig. 8). TTsually ihe lower leaves are the first to be 
attacked, but under favourable conditions the disease may spread 
lapidly to the top of the plant. ' , 

Wildfire is caused by a very small bacterial parasite (Sact, inham) 
which invades the leaf and lives and multiplies within it. , The 
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orpunism, in spite of its minute size, lias been isolated and examined 
niiseroscopically, and by inocidatjon into healthy plants it has pro- 
duced typical wildfire symptoms 9)- most bacteria, it 

thrives best under warm moist conditions. The bacteria ooze out 
from the spots on infected leaves and are readily carried in water- 
drops from one plant to another. Wind-blown rain will rapidly 
spread infection through a field, and the hands, clothes, tools, etc., of 
workers may also carry away disease-germs from infected plants. 
Any injury to the leaf will assist the entry of thr* bacteria, and it has 



Fig. 8. — ^Mature Leaf heavily infected with Wildfire. 

l^hoto by H. King, 

been found that hailstones and. biting insects (especially in the seed- 
bed) play an important part in epidemics of the disease (Fig. 10). It 
is quite possible for wildfire to ^uji^ive, scarcely noticed, in spots on 
the lower leaves during weeks of*dry weather, and then to spring into 
activity through the whole field after a spell of cloudy days and 
storms. 

There is no definite evidence that susceptibility to wildfire is 
influenced in any way by fertilizers. It seems to be less prevalent 
on sandy soils. 
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In s]ute of close weaicli around infected seed-beds and fields, no 

S lants except iobaeco have ever yet been found attacked by wildfire. 

[any suspected le*if-8pots both on weeds (especially Cape gooseberry 
and Stinkblaai) and on crop plants have been submitted for examina- 
tion, but in no case was the wildfire org^anism responsible for the 
spotting. .V. rusiira also is not attacked under field conditions. 

Then' aie many possible ways in which wildfii'e can survive the 
winter and spread trom one district to another. 

(1) In diseased leaf the bacteria can live through frost and long 
periods of drying, and dead diseased plants left standing in the field 



Fig. 9. — Leaf artificially inoculated with Wildfire. 

[^Phoio hy JET. King, 
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are still infective in the following spring. The autumn suckers from 
stumps after harvesting are often heavily infected (Fig. 11), and 
may well carry the disease through the few months elapsing before 
the next seed-bed season. It has been found that diseased leaves 



Fig. 10. — Heavy infection of Wildfire following 

on hail injury. [PAo^o by H. King, 

stored dry in barn or warehouse remain infective for over a year and 
produce the typical wildfire symptoms if placed in contact with 
growing plants. The high temperatures of the warehouse curing are 
sufficient, however, to destroy the germs in the fully cured Virginian 
leaf, whilst leaves ploughed into the soil lose their infectivity as they 
decay. 
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(2) In soil. Laboratory studies have shown that under certain 
conditions the bacteria may live in both soil and water for some 
time. The soil of a field where a diseased crop has grown is infected 
both by leaf drippings and by diseased leaf-fragments. Just how 
long either kind of inf^tion remains active probably depends on 
conditions of climate, moisture, etc*., and it is possible that dry winter 



Fig. 11. — Autumn Sucker infected with Wildfire. 

[Fhoto by E. King, 

conditions, in preventing tlie decay of scattered leaves, may prolong 
the inf activity of the soil. 

(3) On seed. It has not been definitely proved that seed saved 
from an infected crop will inevitably produce infection in Ibe 
subsequent seed-beds. It is obvious, however, that such seed, or 
even healthy seed, may unavoidably become contaminated by minute 
fragments of diseased leaf^ which, owing to the rough corrugated 
s^d-coat, will be difficult to dislodge and may readily transmit 
disease. 
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Control M eauureii ,—ln many cases tlie outbreak of wildfire in the 
field can be with certainty traced back to infection in the seed-bed. 
It may be that this is always so, since primary infection is less likely 
to occur iiv tjie opep A® damp crowded seed-bed. It is, 

however, impossible the ^int, since a small seed-bed infec- 

tion may easily be ‘^prtboked; and, , further, a/field crop may be 
infected from ne&y^oUTm^\.seed4)eds^ Actually, a clean 

seed-bed doe?; not io :j]f.imraHtee a healthy crop in tobacco-f^rowiiipr 
areas wheie iKe If^ss^ry. precautions ai*e not universally adopted. 
Conversely, leases have been noticed where infected seedlings have 
yielded a clean- field'. Sometimes, moreover, even when wildfire has 
ap])eared after transplanting, a, spell of dry weather will enable tlie 
cro]) to grow away from the disease. 



Fig. 12. — Soed-beds protected by branches: An unsatisfactory 

method. [Photo by R. King. 

fact reniains, however, that much may be done by thorough 
control of the disease in the seed-bed, and if this aspect were given 
its rightful attention by rvary grower^ wildfire would be driven from 
its piVhent position of menace. Moreover, according to our experience 
up to the present, it is only amongst seedlings thai effective control 
measures^ can be undertaken without either great labour or great 
expens^, afid there is therefore every reason to insist upon the impor- 
tance oi controlling wMfire in the se<*d-hed. 

Full information regarding the preparation of seed-beds will be 
found in Reprints No. 1 (Tobacco Seed-bedvS) and No. 69 (Local 
Series, Turkish Tobacco Seed-beds), obtainable from the Librarian, 
Department of Agriculture, Pretoria. The following points require 
partiiular attention regarding the prevention of wildfire: — 

Selection of Site , — Choose fresh ground, or, at any rate, ground 
that has not recently borne tobacco. It should be well away from 




Fig. 13 — Seed-betl protected b\ Cheesecloth Co\ers 
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oiii'ing-sheds and should not r<^eeive drainage-water from old tobacco 
fields. It is particularly important that no tobacco refuse should in 
any way gain access to the seed-l>ed. 

Pieparation , — It is strongly advised that the ground be sterilized 
by thorough burning, which not only destroys disease germs, but also 
kills insects and weed-seeds. Probably, also, the wood-ashes help the 
seedlings to resist disease. The cultivation and manuring of the bed 
should be completed before burning, and every op])ortunity for sub- 
secpient reinfection must be guarded against. 

Seed . — As stated above, even healthy seed may easily become 
contaminated by infe<‘ied dust, chaff, etc., and all seed should be 
disinfected before sowing according to the following procedure: — 



Flo. 14. — Angular Leaf Spot. 

[Pliotv by II. King, 


DISiNFECnON OF TOBACCO SEED WITH FORMALIN. 

Obtain a small quantity of ** Commercial 40 per cent. For mult n" 
from any I'eliable chemist. The cost is about 3d. per oz., and 1 oz. will 
be sufficient to treat 4 oz. of seed. Add one part of formalin to sixteen 
parts of water. 

Put the seed into a loose muslin bag, dip into water for a minute 
until thoroughly wet, drain off, and then soak in the weak formalin for 
exactly fifteen minutes with frequent shaking and stirring. Then wash 
thoroughly with at least four or five changes of plenty of clean water, 
and spre^ out upon clean paper to dry. When quite dry, put the 
seed back into the dried bag and store it in a place where it cannot 
becomo contaminated by ola tobacco leaf, etc. Avoid handling too 
large a quantity of seed at a time. If thoroughly washed, treated seed 
should remain good fbr at least three months. 
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Many fjrowers favour very early sowing in order to produce firm 
liardy plantvS. They must remember, however, to off-set against this, 
i\ie clrawhachs of a much longer period of exposure to infection, 
during the whole of which no pi‘ecautiona ry measure can safely be 
relaxed. Overcrowding in seed-beds will favour wildfire, and thin 
sowing (1 055. seed to 100 square yards of seed-bed) should be practised. 



Fio. 16i — White Rust or Mildew. 


[rhoto hy H. Kintj. 
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Phj. 16. 


{Photo by S. King. 
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Cove liny , — Giabs and brandies *ut often used to protect tbe seed- 
beds. Clieese cloth or hessian are, howevei much more satisfactoi^, 
since they enable belter control of the Tentilation (Figs. 12 and ISV 
Unless new, the covers should be sterilized bv boiling. 

Caie of Beds . — The gro^\er must be constantH on the watch both 
to pi event the conditions favourable to the development of uildfiie 
and to detect its first signs should it appeal Watering must not be 
excessi%e and 'lentilation should be so arranged as to allow the lea\es 
to djv oft lajndh If infection appears m an isolated patch it is 



Fig 17 —White Speck 

{Fhoio hy B. Kiny 

best either to dig out the gro^p of plants or else to destroy them on 
on the spot by drenching with formalin (1 part to 16 parts of water), 
the bed being freely ventilated afterwards. Infection may be spread 
by the workers’ liands or tools during weeding, etc., and beds should 
there!. )ie be bandied only when tbe leaves are dry. 

The inosl important preventive measure is the regular and 
thorough spraijmy of the seed-bed with a fungicide. This should be 
carried out as a routine process without waiting for wildfire to appear. 
It should be started when the seedlings are no Digger than a sixpence, 
and should be continued until transplanting. One application a week 
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is ^^eiierally sufficient to keep the leaves covered with fungici4e, but 
frequent rains or heavy wateriuf^ may make a shorter interval 
necessary. 

Bordeaux at 4~4-“60 strength has been found effectively to protect 
seed-beds from infection without causing any injury to the plants. 
The addition of lead arsenate (3 oz. powder to 4 gallons spray) is 



Fig. 19. — Leaf Spot of unknown cause. 

[Fhoto hy H. King, 

advised in order to keep down biting insects, whilst a prepared 
“ spreader’^ may with advantage be added to ensure that the leaves 
are thoroughly wetted. Either a home-made bordeaux mixture may 
be used, or one of the, proprietary compounds prepared by a reliable 
South African manufacturer. The home-made is the cheapest, but 
the others are more convenient to use and are of guaranteed quality. 
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Fio. 20. 


IPhoto hy II, King, 
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HOW TO MAKE THE BORDEAUX SPRAY. 

For home-mctde mixture : Obtain copper sulphate (bluestone) and 
fresh rjuicklime of good quality and prepare the two stock solutions ais 
follows : Pour 26 gallons of water into a barrel or earthenware vessel 
(not metal). Weigh out 25 lb. of bluestone, tie it into a sack, and 
hang it in the water to dissolve comoirteiv Put 25 1b. of quicklime 
into another vessel and slake it by adding water gradually; hnally add 
water enough to bring the amount up to 25 gallons. These two stock 
solutions are each now at the strength of 1 lb. to the gallon, and will 
keep for some time. To make up the spray as required for use, put 
4 gallons of the stock bluestone solution into a barrel, and add 21 gallons 
of water. Stir up the stock mi"k of lime, measure out 4 gallons into 



PiQ, 21. 


IPkoto by H. Kina, 


another barrel, and add 21 gallons of water to it. These two weak 
solutions must now be slowly poured together, at the same time, into 
a l^rge barrel. Add the “ spreader and the' lead arsenate as directed, 
and the j^^ray is ready to use. It should be ’kept well stirred, and 
should be sprayed on to the plants as soon as possible. A more adhesive 
spray is obtained if a jg:ood>sized leaf of prickl'y-pear be chopped into 
jiieces and soaked overnight in 60 gallons of water; strain off next day 
and use the liquid, instead of water alone for the dilution of the stock 
solutions. 

For dry hordeaux powder, use 5 to 6 oas. to 4 gallons of water, and 
mix thoroughly. For other mixtures, use as directed to give a spray 
equivalent to 4-4U50 strength. 


Diseases of Viuginian Tobacco in South Afhica. 449 



Fig, 22.— Bed Kuet. 


\Fhoto hy M. King, 
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Other spray mixtures are in frequent use amongst growers, but it 
cannot be too strongly urged that bordeaux is the most effective and 
the safest to use against wildfire. It may be added that the outlay 
for tlie purehiise of,^, aimjpjie jxut ^^ati^factory spray-puni^ is soon 
reimbursed througj^«^e myikg in' 

Bordeaux dps.ts tave been tested oh a small 'eohle,^ 6ut at pj-esent 
seem hardly to offer any advantage over the old-estabfished spraying 
treatment. / . 

TTmispliititimj . — There is grave' risk in using diseased seed-beds 
for transplanting, although it is hardly necessary to reject those in 
which only isolated ])lants have been affected and in .which the disease 
has been kept in check by regular spraying. It is useful, as the 
plants are lifted, to dip their headwS in the bordeaux spray-mixture in 
order to reduce the risk of spreading infection by handling. 

l^vexautiom in ihe field Hve of very doubtful value. The removal 
and destruction of infected leaves and plants may be useful in tlu* 
first few weeks after transplanting, but, on the whole, once his cioj) 
is established in the field the grower is at the mercy of weatliev condi- 
tions as regards the spread of wildfire. Under the normal drv summer 
conditions of the south-west Cape Province, combined with the ^pecial 
methods of harvesting, wildfire is hardly likely to become a constantly 
serious danger to growers of Turkish tobacco, apart from tine damage 
it may do in the seed-bed. In areas of summer rainfall, a spell of 
wet weather lute in the season may ruin the crop, whilst dry weather 
may enable younger plants, even though diseased, to mature in liealtli 
and give a good return. The influence of the weather lias been i)lainly 
illustrated during the 1924-26 seasons. In the eai lier season Mihlfire 
was widespread and rampant, whilst in the ahnorinal drought of the 
second summer it was in many fields difficult to discover a single s])ot 
of the disease. 

The 2)rotection of the mvceediny crop must be considered as s('on 
as harvesting is over. All field refuse should be ploughed in as early 
as possible in order that by thorough decay it may cease to he 
infective. It must be remembered also that all haiTi refuse^ i.^ 
dangerous, and since, the bam is usually near the farm buildijigs 
diseased material may easily be carried back into the field by workers, 
tools, animals, or wind. Much greater attention should be paid to 
the destruction of all tobacco waste as long as possible before the setnl- 
heds of the next season are prepared. 

ANGUI.AR LEAF-8R0T. 

Angular leaf-spot is caused by a bacterial parasite {Boat, cniyu- 
latum) which lives and spreads in much the same way as wildfire, Imt 
differs in the appearance of the leaf-spots it produces (Pig* 1"^)* 
These are ^malli ranging from pin-head size up to } inch in diameter, 
and their must striking ieature is their irregular angular shape and 
jagged outline. They are dark brown and faintly zoned at the 
beginning, but bleach later. If Ibe leaf is held against the light a 
narrow liglit band may be seen bordering <he spots, but this cannot 
possibly be confused with the broad yellowish ‘‘halo’’ so charac- 
teristic of \yil(lfire. The spots fend to run together as they get older 
and the dried patches crumble or break. The disease appears both 
in th^ seed-bed and in the field, and is favoured by wet cloudy weather. 
Under such conditions it may cause serious losses. 
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Fig. 23 . 


IFhoto by H King. 
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Since the bacteria caut*in^ wildfire and angular leaf-spot are 
very similar in their way of living and in their method of aitack 
upon the tobacco plant, the same ])reventive meastires should )>e used 
against both diseasies. 

I^I^TE RUST (OR MILDEW). 

White rust is a very common leaf-disease which markedly depje- 
ciates both weight and qiialitj^ It is caused by a fungus (Oid^um) 
which creeps over the outside of (he leaf, giving it a greyish-white 
appearance, sometimes in patches and sometimes covering the whole 
suidace (Fig. 15). Powdery white spores are produced in abundance, 
and rapidly spread the disease if the conditions are favourable. The 
fungus thrives best in a moist atmosphere and develops usually on 
the lower shaded leaves, especially when the plants are large and 
(‘rowded. Damp weather or excessive irrigation will encourage tin* 
<j)read of the disease through a maturing crop. 

Control Measures , — Control of mildew is very difKcult, and the 
i)est that can be done at present is to avoid the conditions winch 
favour its growth. When planting, allow full spacing both in and 
between the rows to ensure ample ventilation. If the mildew is 
.spreading rapidly amongst crowded ripening plants it may be profit- 
able in some cases to check it by harvesting the lower leaves 
se])arately so that air can pass freely below. 

RED RUST. 


UoA rust (Fig. 10) is a (ominoii leaf-spot caused by tli<‘ attack ot 
a fungus, JfarrospoHutn longipes. The spots are not unlike those ot 
wildfire, but are di.stinguished in being more rusty, thicker, and 
rougher in texture, and more strong-Iy ridged. The yellow-green halo 
characteristic ot wildfire in its early stages does not appear in red 
ru.^t, which, however, may cause premature yellowing of the IcuAes 
towards the end of the season. Bed rust is never likely to be so 
dangeioiis a disease as is wildfire, and it is important to be able to 
recognize the two types. of spot. No ]>racticable control measures can 
be suggested, 

: WHITE SPECK. 


White speck.is a little-understood spotting which develops on the 
lower and , middle leaves, especially on plants affected by mosaic 
(Fig. 17). The pale brown spots are scattered and separate at first, 
and then run together to form bleached scorch-like pat(‘he.s between 
the larger veins.. The fungus Maerosporium tabacinum can usually 
be found in practicable control measures have been devised. 






MOSAIC. 


Mosaic i.s; cL disjj^P^Hliat ioecurs wherever tobaefeo is cultivated, 
J’lie jilants grow to normal size, but the leaves are mottled over the 
whole surface with patches of dark and light green (Fig. 18) and are 
of inferior quality when cured. ^ No visible parasite has ever l>cen 


* This must not be confused with an occasional abnormality which is 
similar to the variegation of many ornamental plants, and in which the growing 
leaf dhows broad bands and streaks of a pale yellow-green colour, stretching from 
midrib to edge. 
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discovered, but the juice from every pari of a mosaic plant is hij?b)y 
infective, and if rubbed into the leaf of a healthy plant it will cause 
that plant also to develop the mottling in its younj^est leaves. The 
infective juice may be spread by the hands and tools of workers, and 
especially by sucking? insects, such as aphis. A plant once attacked 
never recovers, and the leaves remain infective even when dry. ft is 



Fig. 24. — Curly Leaf. 


[Photo by H. Kino. 


possible that the disease may overwinter on certain perennial native 
weeds. Control of mosaic is very difficult. Infection early in the 
season is the most troublesome, and it can be to a certain extent post- 
poned by spraying seed-beds with tobacco extract to control aphis and 
by pulling out any seedlings that develop mosaic. The disease, as 
far as is known, is not carried over oii seed from affected plants. 
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DISEASES OF UNKNOWN CAUSE. 

The diseases described above are all due to the presence of a 
definite parasite or (for mosaic) of an infective principle which can 
reproduce the disease by artificial inoculation. A number of other 
disorders occur, however, of which the cause has not yet been dis- 
covered, and which in some cases are probably due to unfavouriible 
conditions in soil, moisture, or climate. 

(1) Leaf-spois of unknown cause are illustrated in Pij^s. 19, 
20, 21, 23. 



Fig. 26. — Splitting of liOaf. 

1 

(2) Curly-lejuf is a curknis ilisease whicli ha& appeared rather 
abundantly -in certain fielde. The- plants j^row to normal 
height, but the leaves are strongly inrolled ui^wards 
(Fig 24). l^'lie veins are vejy prominent and velvety on 
the lower surface, and the whole leaf may become coiled 
and twisted. It is not yet known whether the disease 
siireads, but affected plants are valueless and, as a safe- 
guard, should be destroyed wherever they appear. 

(3) Splitting of the leaf between the veins has been seen 
frequently, and in some cases is responsible for appreciable 
loss. The I'esult is similar to that produced by hailstornis, 
and the whole leaf may tear, without apparent reason, into 
ribbon-like strips (Fig. 25). 
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FLOWERING PARASITES. 

All tile parasites described above are either thread-like fungi, or 
bacteria even more minute in size. Tobacco is also attacked by 
another plant of its own kind {Orohanche) which fastens upon its 
roots and absorbs nourishment from them. The victim is either killed 
or much >ve:ikened, and finally the parasite grows out above the 
ground, produces flowers, and ‘sets seed. The flower-heads sliould be 
cut down, if possible, before seed has been formed and scattered. 


Diseases of Nicotiana rustjca.’’ 


RUST. 

Itust in iV. rasfica is ^uused by the twngwH Macrosporium lonrjipcs, 
whicli produces jiale rusty rough sjiots scattered over the leaves. Tlip 
same fungus j)roduces red rust in tobacco. 

WILT. 

Willing* of A', lu^^lica plants is caused by the fungus Sclerolium 
rolfsdy which produces a white cobweb-like weft over the outside of 
ihe roots alid attacks the base of the stem. Small brown fruit-bodies, 
the size of a pin’s head, are formed on the bark and serve to perpetuate 
the disease. The same fungus attacks a large number of jdants, 
including cotton, cowpea, pe>anut, tomato, potato, and probably 
tobacco also. These crops should therefore be avoided as far as 
possible where an infestation has occurred. Diseased plants ^h(Ulbl 
be destroyed if possible. 

It is probable that N. rustica is also attacked by tlie Fusariiim 
wilt (f|.v.). 

FLOWERING PARASITES. 

The flowering pai'asitc Striga attacks and feeds upon the roots of 
A^ rustica, as Orobaiiche does upon tobacco. The flower-heads of the 
parasite should be cut down. 
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WEEDS OP SOUTH AFRICA. 

By K. A. Lansbell, Botanical Assistant, Division of Botany, 

Pretoria. 


XXI. 


[Like other countries, South Africa is awaking to the importance of 
suppressing its noxious weeds, which, owing to the auirming rapidity of their 
spread in recent years, are becoming increasingly dangerous to our pasturage, 
wool, and other agricultural pursuits. While much has been done in the 
jiast to place the farmer in a position to recognize and cope with the danger, 
the problem grows in seriousness, and the time has arrived when all informa- 
tion regarding the noxious weeds found in the Union should be gathered into 
one publication for the use of the farmer, the student, and the general public. 
This work has now been undertaken by the Division of Botany, the opening 
contribution, continued hereunder, appearing in our April, 1921, number. The 
publication, which includes an illustrated glossary on tne morphology of weeds, 
is the first of its kind in South Africa, and will continue to appear in serial 
form in the Journal. Thereafter, the series will be reprinted in bulletin form, 
with the addition of a coloured plate illustrating 6ach weed dealt with. — 
Editor. 1 


Weed No. 16 . 


TliK KHAKI WEED (ALTENNAATHJJIM 
ACHYUANTHA, B. Br.) 

Order .A maranlhaceae. 


Tiih ** Klinki Weed,” known botanically as ilternauihenf 
avhifnihtJui, II. Br., is a native of South America and was probably 
inirodii(*(*d into this country with forage during the Anglo-Boer war. 
It usually grows in waste places. 

The plant is frequently found mixed with baled hay, or straw 
used for jiacking, and if it is allowed to grow in cultivated lands the 
“ seeds ” may be present in the crop as an impurity. When growing 
on the banks of rivers, the ‘‘ seeds ” may be carried long distances 
by flood-waters and form new infected areas lower down the river. 

The ‘‘ seed ” is very minute, circular in outline, black, shining. 

The germinating capacity of the seeds has been tested and gave 
the following results: — 


Number 
of Seeds 
Planted. 

Planted. 

Radicle 

appeared. 

Cotyledons 

appeared. 

Germinating 

capacity. 

KK) 

aOth July, 1922 

10th August, 1922 

15th August, 1922 

.*>9 pel’ cent. 
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TLe seeds were sown in damp sawdust on the 20th July, 1922, 
and placed in the greenhouse. The radicle appeared twenty days 
after planting and the cotyledons twenty-four days after planting. 
The cotyledons are green in colour, J inch long, linear, smooth ; the 
plumule was visible one day later than the cotyledons, and the leaves 
were formed six dais's after the appearance of the plumule. The 
latter are oblong, dull green in colour, finely pubescent (Plate I), 
The seedlings were planted out and produced ‘‘ burs during the 
months of November to February. One plant is capable of producing 
from 1,000 to 3,500 seeds. 

The “Khaki W^d is a prostrate creeper (Plate HI). 
It rarely attains a height of moi'e than three inches, but a single 
plant may cover an area of six square feet, and owing to the dense 



!*latk li. 

‘‘ Bur,” enlarged : Alternfinthem achy rant ha K. Br. 


growth it effectually prevents any other plant forcing its way 
through. From the nodes of the creeping stems adventitious roots 
are formed which help to anchor the plant more firmly to the soil. 
The leaves are grey-green in colour, opposite and rather variable in 
shape, but usually somewhat ovate. \ Tho small “ burs occur either 
singl}" or in clusters in the axils of the leaves. At first they are 
quite soft and of a pale cream colour, but later on as the plant 
matures they become sharp and hard and of a dirty straw colour. 
When fully rijic they become detached from the plant (Plate III). 

Eradication . — The plant should be dug out as soon as possible 
to prevent the formation of “ burs.’’ In attempting to destroy this 
weed, care should be taken to pull out the adventitious roots as well 
as the main root. 
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Huatk hi. 

Portion of Plant : ** The Khaki Weed/' AJfertuinihera arhyratdha K. Hr. 
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The “ Khaki Weed ” is a proclaimed noxious weed in the 
following areas ('at date of publication): — 

TRANSVAAL MXOaCIPALITIlBS. 

Belfast, Germiston, Pretoria, Heidelberg. 


ORANGE FREE KTATE. 
Throughout whole Province. 


CAPE. 


Divisional (Council Area. 


Bedford. 

Cradock. 

Elliot. 

Kinj4‘ wi lliaiiisio w n . 
Maclear. 

Victoria East. 


Municipal Area. 


Ailice. 

Bedford. 

Capetown. 

Cradock. 

Elliot. 

Somerset East. 


Summary of information for use in the recognition of the weed> 
dissemination, and eradication. 


Vernacular name . 
Scientific name 
Duration ... 

Fruit 

Leaf 

Seed 

Habitat 

Dissemination 

Eradication... 


Khaki Weeth 

Allernanthera achyrantlia., R. Br. 
Annual. 

A ‘‘bnr.” 

Grey-green in colour, ovate. 
Minute, black, shining. 

Waste placed. 

By “ burs.” 

Prevent seed production. 
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CODLING-MOTH IN APRICOTS. 

Report of Studies of Codling-moth at Wellington during 
the 1925-26 Fruit Season. 


By F. W. Pettky, Ph.l)., assisted by C. J. Joubert, B.Sc., 
Elseiiburg School of Agriculture and Experiment Station.^ 


Owing to the extraordinary abundance and destructiveness of codling- 
moth in apricots in Wellington for several years, the investigations 
of this pest, begun in 1924, were continued in 1925-2G to determine 
Oi) the life-jiistory and haldts of the insect, (h) the effects of climatic 
conditions on its abundance, (e) the efficiency of banding trunks of 
trees in its control, and (J) the practicability of lead arsenate 
spraying. 

A reiiort on the first year’s work, togetJier with an account of the 
lite-historv of Ihe pest and a description of the stages of tlie insect, 
illustrated, was published in the Journtd of the Departmeiit of 
Aprimiltute, July and August, 1925 (issued as Iteprinl Xo. 8^1, 1925). 

Extent of Injury. 

Ubservations in ten different orchards show that although there 
was considerably less infestation this seasrm than the last, the injury 
was still sufficiently great to cause con(*.ern among fruit growers. The 
average infestation in the district where codling-moth is well 
established and where little or no attention has been given to control 
measures was from 10 to 15 per cent. The infestation was lighter in 
orchards of Irees having smooth bark and considerably heavier in 
some orchards of trees having much rough or loose bark (Table 1). 
In Ihose orchards where thorough banding had been practised for two 
seasons, the infestation was less than 8 per cent . The general improve- 
ment was due probably to the exceptional heat of the 1924-25 summer 
having killed a large percentage of larvae in cocoons, whi(*h resulted 
in comparatively few larvae surviving to winter over and develop into 
spring moths (Table G, Reprint Xo. 88). 

Xineteen adult codling moths have been bred from 46 infested 
loquats in the Cillie orchard. The remaining larvae hibernated. 

Seasonal History. 

Records of the emergence of 141 spring-brood adult moths were 
taken at Wellingfon in 1925 (Table 2), in comparison with records of 
415 spring moths in 1924. The earliest spring moths appeared on the 
9th of September in 1925, and on the 6th in 1924. In 1925 the spring 

* The recordR on which this report is based were ma<le by Mr. 0. J. Joul)ert under the 
direction of Dr, W. Pettey. 

16 a 
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moths were emerging in large numbers during the whole of October^ 
and in 1924 during the last week of September, the whole of October, 
and the first two weeks of November. Itecords of the emergence of 
us many niotlis in 1925 as in 1924 M'ould probat^ly have shown the 
appearance of a large number over a somewhat longer period than the 
records indicate. Four hundred and fifteen moths emerged in 1924 
over the long period lietween the 6th of September and the 26th of 
November, but one hundred and forty-one moths in 1925 emerged 
between the 9th of Se])(ember and the 14th of November. 

It is impossible to determine the comparative effect of weather 
conditions these two seasons on the moth emergence, as no tempera- 
ture records could be taken during 1924. It may be stated, howeveiv 
that the summer of 1925-26 was abnormally cool with the exception 
of a very few days, and in 1924-25 it was unusually hot. 

Ill tl)e s])ring of 1925, eggs did not begin to hatch in appreciable 
numbers until about (he end of the third week of October (Tables 2 
and 3). The earliest eggs laid by the first moths developing from the 
hihernati ug larvae hatched the 10th of October, a month 'after the 
Royals and five weeks after the New Castles had dropped all their 
petals. This almost coim ides with the date of the hatcliing of Ihe 
earliest eggs during 1924. (consequently, a codling spray, to be most 
effective in control, should have been applied this season during the 
secarnd week of October. Further investigations, making use of a 
larger number of hibernating larvae, are necessary to determine if this 
interval between the time of setting fruit and hatcdiing of the earliest 
eggs is (‘OiXvstant everv season. 

Although the maximum emergence of spring moths occurred 
during the second week of October in 1925, probably a very large 
number of eggs was laid in the orchards between the l2ih and IGth 
of October, during which period the night temperature was higher 
than at any time from September to January (Table 4). Moths are 
known to lay a maximum number of eggs when the night tempera- 
ture is above 60® V, The spring months both of 1924 and of 1925 
were on the whole continually cool, whudi doubtless prolonged the 
length of time during which the spring niothwS emerged, and influenced 
somewhat the number of eggs deposited and the time of maximum 
hatching. The maximum halching of eggs of the first generation 
occurred the first week of November. If it were possible to apply 
a second spray on apricots for codling control, the correct time during" 
1924 and 1925 would have been, ax^cording to records, the first three 
or four days of Novemlyer, or just before the maximum hatching of 
tlie fiist-brood eggs. 

The First Generation , — The earliest eggs, whicli were exposed 
to rather cool weather, hatched in tAvelve days. Kggs laid later in 
the season hatched in six days. 

Larvae hatching from the early deposited eggs fed in Royal 
apricots on the trees from 32 to 50 days before leaving the fruit to 
spin their cocoons (Table 5). Only one individual of 18 feeding in 
Royal apricots, the ancestors of which were bred in apricots, developed 
to an adult during the season. This larva remained transforming in 
its cocoon 59 days before it develo])ed to an adult. The remaining 
L7 larvae hibernated. It is interesting to note that 9 individuals of 
13 feeding in 'Royal apricots even somewhat later, the ancestors of 
irhieh were bred in pears, developed into adult moths during the* 
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season. Thus a much smaller percentage of those whose ancestors 
were bred in pears hibernated than in the case of those whose 
ancestors bred in apricots. 

The life-cycle of those individuals which fully developed occupied 
from 02 to 75 days. Lan'ae remained developing in cocoons to adults 
fiom 19 to 59 days. 

The earliest larvae of the first generation to leave the fruit 
appeared in the bands of Alpha trees on the 25th of October ; in those 
of Royals the 27th of October; and in those of pear trees in 
Wellington the 29th of October. The pear trees were few in number 
and were surrounded by apricoi trees. It is likely, therefore, that 
one or both of the parents of some of the larvae from the pears came 
from apricots, and that the pear and apricot strains of the insect in 
the orchard are somewhat mixed (Tables fi, 7, 8, and 9). 

The Second Generation . — Many larvae of the first generation 
again this season wintered in cocoons and did not develop into moths 
until the next spring. ( 'Onscquently, there was a small second 
generation (Tables G-9). 

The earliest adult moths of the first generation appeared during 
ihe second week of December in 1925, and on the 5th of Dei*ember in 
1924. 

The earliest eggs of the second generation hatched the 13th 
of December. Consequently, larvae of this generation could not 
jiossibly coinjilete their developmeni before the beginning of the 
second week of January. Since all varieties of a])ricots were picked 
by the end of Det ember except jmssibly a few Late Capes and Tiltons, 
there could have been only a rather light infestation by second genera- 
tion laivae in Wellington apricots. 

^ O verlapping of Generations . — The latest spring moths to emerge 
from 141 wintering cocoons appeared on the 14th of November, and 
the earliest adult moth of the first generation reared from Royals 
appeared on the 11th of Deceiuher. Moths bred from daily collec- 
tions of larvae from bands on trees in the orchard continued to 
emerge until the 2nd of March. Consequently there w’as only a 
short period towards the end of November and the first week of 
December when moths were not emerging in the orchard during the 
whole of the fruit season from the 9th of September until the begin- 
ning of March. So, except for a short interval during approximately 
the first ten days of December, larvae w^ere hatching and attacking 
Iruit from the second week of October until the very end of the fruit 
season. 

Wintering of Larvae and its Significance. — Twenty-four Royal, 
twelve Alpha, twelve Late Cape apricot trees and five pear trees were 
banded in early spring with a double strip of hessian, and larvae 
were daily collected from them. Of the 635 larvae collected from 
the Royals, 81. or 11 per cent, developed into adult moths during 
the season, and the rest hibernated (Table 7). One hundred and 
twenty-one, or 46 per cent, of the two hundred and sixty-one larvae 
collected from the bands of the Alphas developed into adults during 
the season, and the remainder hibernated (Table G). Ninety-one, or 
10 per cent., of the eight hundred and thirty-seven larvae collected 
from the Late Capes developed into adults, and 90 per cent, 
hibernated. Two hundred and eleven, or 33.3 per cent., of the 633 
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larvae collected from the pears developed into adult moths during 
the season, while 66. G per cent, hibernated (Table 9). Twelve Royal 
apricot trees in the orchards were banded early in the season with 
hessian, and larvae were allowed to collect in them without disturb- 
ance during the whole season until the 20th of March. When they 
were examined on that date, twenty-nine larvae were found dead 
in the cocoons under the bands, one hundred and forty-six living 
wintering larvae were found in cocoons, and there were eleven pupa 
cases from which adults had emerged (Table 13). These records show 
that in 1926 only 15 per cent, of the codling larvae succumbed to 
hep»t in the bands on trees in the orchard, 93 per cent, of those 
surviving tlie summer temperature would pass the winter in cocoons, 
and only 7 per cent, developed into moths during the season. It is 
of interest to note that in the summer of 1925 a much greater 

E ercentage, i.e. 68 per cent., succumbed to heat because of the much 
igher prevailing temperature, while approximately as n)any 
hiheriiated as in 1926. (diivsequeutly, it may be assumed that Ihostj 
growers who gave no atteutiou to banding this season will experience 
a considerably greater infestation next season than during the past 
one. 

A cursory examination of the records of hibeinatiou to be found 
in these tables might wrongly be taken to indicate, be(‘ause of llie 
great difference in the percentage of larvae hibernating whi(‘,li were 
collected from the several apiicot fruit varieties, that the perceniage 
was influenced by the kind of apricot in whicdi the larva fed. A 
careful perusal, however, will show that this was nol 11 h‘ ease, and 
that the variance was due to the difference in tlie length of the periods 
over which the larvae were collected. Nijiety and eighty-nine per 
cent, of the larvae collected from the Royals and l^ate Capes respe(‘- 
tively, in comparison with fifty-four per cent, from the Alphas, 
hibeiTiated. Thin difference was due to the fact that larvae were 
daily collected from the two first varieties, which are compaiatively 
late maturing, up to near the end of l)eceniher, while from the 
Ah) lias, which were liarveste^l much curlier, they were collected only 
until the last of November. A much higher percentage of late than 
early developing larvae hibernated. Even though larvae were daily 
collected from the bands of pear trees until the end of December, 
the comparatively smaller percentage of larvae which hibernated is 
explained by the fact that most of the larvae appeared in the bands 
during November, while a higher pei'ceniage appeared in the bands 
of the Royals and Late f-ajies in December. 

These records confirm the conclusions formed from last season^s 
observations, i.e. that codling moth is able to maintain itself in 
apricot orchards from year to year because the great majority of 
the first generation of codling larvae which develop in apricots 
hibernate. If the majority were to develop into moths the same 
season in apricot orchards where there were no late maturing stone 
fruits such as Kelsey plums or other host fruits, such as pears and 
ai)ples, the pest would be negligible since the late larvae, hatching 
from eggs would have no food on which to subsist or in 'which to 
develop. 

Since a comparatively much smaller per cent, of larvae from 
Alphas and other early ripening varieties hibernated, one would 
expect less infestation in the early than in the late fruits because 
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of the smaller number remaining over the winter to develop into 
moths and continue the infestation. Such was not the case, however. 
Observations in the district show that the early varieties are as badly 
infested as the late ones, if not worse. This is probably due to the 
greater attraction of the more mature fruits to the spring moths. 
It has been noted that the roughness of the bark, or in other words, 
the age of the trees, as well as the degree of shade furnished by the 
trees has much influence on the degiee of infestation in orchards. 
\"oung irees of all varieties with smooth bark are seldom badly 
infested, due probably to the fact that the larvae which develop 
in the fruit of such trees must seek sheltered spots in the soil where 
they very likely succumb to heat. Wellington soil is of such nature 
that it becomes almost incredibly hot on a summer day. The rougher 
the bark of the tree the more larvae can find shelter, which furnishes 
j)rotection from the extreme heat often prevailing in the Wellington 
orchards (Table 1). 

Factors Infinencimj the Perceatage of Ilibernaiion of First 
Generation Larvae, — It has been concluded from past investigations 
of the biology of this insect in some fruits at Elsenburg that the 
great majority of the first generation of codling larvae, which develop 
ill pears and apples, transform into adult moths during the season, 
and that there is a large second generation (Department of Agricul- 
ture Science Ihilletin No. 9, 1919}. Why then, in the Wellington 
apricot orchards, does tlie great majority of the first generation larvae 
hibernate*^ 

Codling eggs laid by lilsenburg pear codling-moths were trans- 
ferred to Itoyal apricots in Wellington where the larvae which 
hatched were bred on the trees in the fruit caged in muslin bags 
(Table 5). At approximately the same time, and even somewhat 
earlier, the life-cycle of apricot codling larvae, the ancestors of 
wliich were bred in Wellington apricots, was obtained. Only one 
codling larva of the eighteen bred in Royal apricots, the ancestors 
of which were reared in Royal apricots, developed to an adult moth 
during the season. The rest hibernated. Nine codling larvae of 
thirteen bred in Royal apricots, the ancestors of which were bred in 
pears at Elsenburg, developed into adult moths during the season, 
while only four hibernated. This, together with last year’s records, 
shows that there is in Wellington practically a one-gen eratioji strain 
of codling, and indicates that the high per(‘entage of larvae 
hibernating is influenced by the medium in which the larvae or their 
ancestors have fed. High temperature possibly does not have as 
great an influence on the retardation of development to maturity as 
at first supposed. Further experiments are necessary to confirm 
these conclusions. 

Ej'vla nation of the comparatively lower Infestation fin Apricot 
Orchards than in Pear Orchards. — It is commonly known that the 
average infestation in a non-sprayed pear or apple orchard is over 90 
per cent. Few Wellington apricot orchards, where no control 
measures have been practised, have experienc^ed an infestation as 
high as 30 per cent. The records of 1925-26 again show that the 
infestation in Wellington apricots, where the pest has been 
established for a number of years, is lower than in commercial pear 
orchards because of the following reasons: — 
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Firstly, because a large number of first-generation larvae succumb 
to heat ; secondly, because the majority of the surviving larvae of the 
first generation winter over, resulting in a comparatively very small 
second generation of laiwae ; and thirdly, because apricots are exposed 
to infestation a much shorter period than pears since the former 
mature more rapidly. 

Veiy few larvae died during attempts to ewstablish themselves 
in unsprayed fruit. 8onietimes after a young larva burrows 
througli the skin, no more than one-tenth of an inch from the surface 
a drop of gum-like material forms and hardens. Only three dead 
larvae were found in over one hundred of these stings ’’ which 
were inspected. One hundi'ed and twenty-four newly hatched larvae 
placed on apricot fruits caged in muslin bags on the trees produced 
one hundred and ninety-three infestations, of which one hundred and 
fifty-six were undeveloped or “ stings (Table 15). This indicates 
that one codling larva may burrow through the skin of several 
fruits, thus injuring them, before it finally establishes itself in a fruit 
and develops to maturity there. The percentage of stings varied 
from thirty-one to forty-eight in Alphas, and from forty-eight to 
sixty-seven in Royals, in 1926 (Table 10). These ‘‘ stings have no 
bad effect on fruit destined for the jam factory or for drying, but are 
serious when they occur in fruits grown for export. 

There is la very high mortality amongst hibernating codling 
larvae in the Wellington District, but jnost of the moths whicdi emerge 
in the spring i)rohably lay practically all the eggs that they are 
capable of producing because of the favoural)le lemperature ])revailing 
in this area during iheir emergence period. 

Investigations of Controe Measures. 

Thinnifif/ of Fruit (Table 11). — Four unsprayed niediuiii sized 
Royal trees, bearing a fairly heavy crop of fruit, were thinned of 
fruit suflicieiitly ou the 6th of October to avoid the possibility of any 
two fruits on a tree touching each other until at least they were full 
grown. Records of thcvse trees were compared with those obtained 
from four unthinned adjoining Royal trees of approximately the 
same size and age, which were also not sprayed. 

The four thinned trees matured only about half as many fruits 
as the four unthinned. Thinning done before eggs begin to hatch 
naturally results in the exposing of the smaller number of fruits on 
the tree to practically as many codling larvae as occur on an 
untliinned tree in the same vicinity, containing comparatively many 
more fruits. In view of the fact that eggs did not begin hatching 
in appreciable quantities until the second week of October, and 
thinning was done on the 6th of October, it is surprising that the 
infestation did not increase greatly in the crop of the thinned fruits. 
The infestation of the fruits on the thinned trees was 9 per cent, in 
comparison with 8.2 per cent, on the unthinned. The results suggest 
that thinning does not appreciably increase the j)ercentage of 
infestation in the fruit of an unsprayed tree. 

However, there is every possibility that thinning even before the 
eggs begin to hatch in the orchard, would tend to make spraying 
iinu*e effective in the control of the pest if spraying were practical. 
The records show that a large proportion of Ifirvae entered the sides 
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of the fruit at a point where two fruits touched. It is impossible to 
force spray in between fruits which press against each other. 
Thinning in such a manner as to avoid making it possible for one 
fruit to touch another reduced greatly the number of larvae entering 
the sides of the fruit. 

Thirty-three extra selected and one hundred and ninety 
selected fruits were obtained from the four thinned trees in 
comparison with four extra selected and one hundred and four 
selected from four unthi lined trees. The trees from which these 
results were obtained were of middle age. Probably younger trees 
would respond more to thinning. Since judicious thinning increases 
the numbers of fruits of these sizes suitable for export, it seems that 
it would pay the exporter to thin. To determine this question 
definitely, however, the price obtained for export and for fruit used 
for drying and canning would have to be considered. 

As the dried fruit companies pay a higher price for large fruit 
than for small it seems equally possible that it would be advisable 
for the grower who produces for drying to thin. Since the four 
unthinned trees produced about twice as many pounds of fruit as the 
thinned, it is evident that it w’ould not pay the apricot grower to 
thin who sends his fruit to ihe canning factory, where at present no 
distinction in price is made between small and large fruit. It should 
he borne in mind, however, that the price of fruit paid for canning is 
governed by the world’s market price paid for dried fruit, and that 
quality influences the price obtained for the latter. 

Whether the grower thins or not early in the summer for the 
purpose of improving the (|uality of the crop, the seeking out and 
destruction of ivormy green fruits should bo considered a most 
important jiart of orchard practice. 

The earliest larvae began to leave the fruit on the 25th of 
October. Consequently, the grower should concentrate on the picking 
off and destruction of all wormy fruits early enough in October to 
avoid the possibility of any larvae escaping to winter over and infest 
the orchard during' tlie coming year. During October, larvae remained 
feeding in fruit on the trees afiout. a month before they matured and 
left it, but later in the season, wdien the fruit was riper and the 
temi)erature liigher, they probably remained in the fruit no longer 
than three weeks. New infestations occurred almost daily during 
the summer in orchards wdiere the pest occurred in considerable 
quantities. Consequently every tree should be closely inspected once 
every two weeks, beginning about the middle of October and con- 
tinuing until the fruit is harvested, and every wormy fruit found 
should be properly disposed of to prevent the development and escape 
of the larvae. 

l7nportanre of the Smale Band in the Control of Codling 
(Table 12). — Owing- to the fact that spraying has not yet been found 
to be a practical measure of control of cpdling in apricots, the 
question of the efficiency of a band of hessian around the trunk of 
each tree in the trapping of codling larvae is an important one. 

A double folded strip of rather thick sacking or hessian was 
placed around the tmnks of four old Royal apricot trees, the bark 
of which was not scraped, and four old Royals, the bark of which 
was previously thoroughly scraped. Four younger Royal trees with 
smooth bark were similarly banded. Four old Royals, the rough 
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bark of ^Judkicii was previously scraped, were similarly banded, and in 
addition a strip of hessian was placed around each main branch. 
One of these four trees had also a strip of tanglefoot placed around 
the base of the trunk. 

To determine the percentage of larvae leaving the fruit which 
escaped capture from the bands, windfalls of the trees were picked 
up daily, and those infested fruits which larvae had left w^ere 
recorded. The s.ime procedure was made wdth the picked fruits of 
these trees. Tbe larvae were collected every fortnight from the 
lyands. Fifty-four larvae were caught in the bands of the four old 
trees with rough bark not scraped, and two hundred and thirty-nine 
fruits were obtained from these trees from uhich larvae had emerged. 
These bauds cai)tm*ed only 22.5 per cent, of tbe worms, while the bands 
on the old trees with scraped bark captured C2 per cent, of the 
worms which had left the fruit. The bands on the trees with smooth 
bark captured 75.1 per cent, of the worms that emerged from the 
fruit. The bands on the single old scraped tree with tanglefoot 
around the base captured 87.3 per cent, of the worms which left the 
fruit. A fair test of double banding on tbe three trees mentioned 
could not l>e made l)ecause of the presence of numerous unavoidable 
cracks in the bark of branches and trunks, which lessened the 
efficiency of the bands. 

These rather limited tests show" that the degree of efficiency of 
banding in the control of this pest depends on the degree of smooth- 
ness of the bark of trunks and branches and thoroughness of scraping 
of loose bark from old trees. Banding of old trees witli rough bark 
is almost useless unless the loose baric is thoroughly removed from 
branches and trunks, with special attention given to the vscrapi]ig 
of the crotches of large branches at the top of the trunk where the 
main branches originate. Tlie removal of all loose bark not only 
tends to concentrate larvae in the bands, but it increases the mortality 
of the worms that avoid the bands, by exposing them to In^at during 
the sununer as a lesult of destruction of places of sh(?ltei*. 

However, growers should avoid vsuch severe scraping as to result 
in cutting living bark, and consequent excretion of mu(*h ginu 
in those areas since it is not yet known wluit effect this degree of 
scraping has on the health of the tree. 

The bands should be placed on the trees in Wellington apricot 
orchards during tbe third week of October, just before the earliest 
larvae leave the fruit (Tables 6, 7, 8). 

As the larvae which first appeared in the bands this seasoji 
developed into the earliest moths on 11th December in 1925 and on 
5th December, 1924, it is only necessary to collect larvae once from 
the bands of early maturing varieties, providing harvesting of their 
fruit is finished by the 1st of December, and providing that all larvae 
are collected from the bands of these trees as soon as the fruit is 
picked. It is necessary, however, to band the early varieties, 
because some worms escape from them before the fruit is picked. 
Two hundred and sixty-one larvae were collected from the bands of 
twelve Alpha trees in the Gillie orchard during 1925 before the fruit 
was harvested on the 2(ith of November (Table (5). If bands are not 
put on to capture these early developing larvae, some of those whi(^h 
escape become moths that increase the infestation in late fruits, and 
hers winter over and become spring moths the following season. 
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The larvae must be collected from bunds often enough to avoid 
any possibility of their developing into moths whndi would fly from 
the bands and escape. The maximum interval allowable between 
collections must be tlie minimum interval between the time when 
any larvae enler the bauds and tlie time when the adult moths 
develop from them. In pear orchards at Elsenburg* this has been 
determined to be fourteen days. Observations in Wellington indicate 
that it may be a (‘onsiderably longer period in apricots (Tables G, 7, 8). 
To know definitely what the maximum interval may be is of consider- 
alde imxKirtaiice to a])ricot growers, since the collections must be made 
during the busy season of harvesting and drying. Until this question 
has been further studied, however, the grower is advised to collect 
the larvae once every two weeks in Iloyals and later ripening apricots, 
beginning tlie last week in November and (‘ontinuing until the fruit 
is harvested. 

Spray in (f Aytiroia ta control (^odUny (Table 14). — Arsenical 
spray tests were limited to comparatively few trees this season because 
of the serious burning of foliage and fruit in 1925. 

Two rows of eighi tiees were sprayed once on th(* 19th of October 
with a mi xl lire of 1 lb. of (\‘ipex acid lead arsenate powder and 3 lb. 
of freshly slaked lime in 40 imperial gallons of water. Two adjoin- 
ing rows of eight trees were sprayed once with 1 lb. of Electro acid 
lead aisenatei jiowder and 4 lb. of frevshly slaked lime in 40 gallons of 
water. Two trees Avere spra,yed a second time on the 2nd of November 
AAuth this mixture. The next twai rows were vsprayed on the 19th of 
October with 1 lb. of Electro acid lead arsenate in 40 gallons of 
Avater without lime, and iwo Aveeks later tAAo of the trees in these 
vows Avere sprayed a second time Avith the same mixture. Roavs 8 and 
9, consisting of 8 trees, AA^ere sprayed once with Capex acid lead 
arsenate ])owder in 40 imperial gallons of water without lime. Bows 
10 and 11 were sprayed once Avith a neutral lead arsenate, obtained 
from the California Spray Chemical Company, at the rate of 1 J lb. in 
40 im[)erial gallons of Acaler, and lows 12 and 13 received two applica- 
tions of this mixture. 

Although the summer avus abnormally cool, even more foliage 
burning resulted on trees sprayed either once or twice vuth acdd lead 
arsenate, with or without lime. Less burning of fruit occurred than 
during the previous season. Electro and (^apex acid lead arsenates 
burned equally severely. Although trees sprayed once with freshly 
slaked lime in the mixture had the foliage less severely damaged 
than that of trees sprayed either once or tAvice Avithoiit lime, they 
dropped half their leaves by midsummer. Leaves of trees sprayed 
with the neutral lead arsenate Avere only very slightly injured by the 
spray, so little that it av^xs scarcely noticeable, and the burning was 
limited to the side exposed to an unusually severe hot Avind which 
occurred in November, 

The results indicate that not even a single appliiuition of acid 
lead arsenate powder at the rate of 1 lb, in 40 imperial gallons of water 
with 3 1b. of freshly slaked lime can be safely applied to apricots 
without the risk of severe burning of leaves and premature defolia- 
tion of the trees. 

Further tests of neutral lead arsenate must be made to determine 
its efficiency and effect on foliage and fruit before the question of its 
advisability as a spray can be determined. 
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The trees varied considerably in their susceptibility to spray 
burn according to their condition. It is possible that trees growing 
in deep fertile soil would be much more resistant to spray injury 
tban those growing in less suitable conditions. 

Summary and Conclusions. 

Codling-moth continues to be a serious pest of apricots in man 3 ^ 
Wellington orchards, where practically no pear, apple, or quince 
orchards exist, and it appears to be slowly spreading to most orchards 
in the district. It has now been reared from loquats. 

The infestation in apricot orchards in 1925-1926 was not so great 
as in 1924-1925, because of the more general adoption of banding in 
the district, and l>ecause of the heavy mortality of larvae in cocoons in 
the orchards, resulting from the continued extreme heat of tlie 
1924-J925 summer. The average infestation in 1925-1926 v^s 10 to 
15 per cent, in orcliards wlit're no efibrts were made to control the pest. 

It was found that 31 per cent, of the infestations in Alphas and 
48 to 67 per cent, of those in Royals did not become serious except 
for the exporter of fresh fruits, owing to the fact that either the 
larvae left these fruits soon after the^' burrovred through the skin, or 
died prematurely. One codling larva may infest or injure several 
apricots before it finally establishes itself in a fruit to develop to 
maturity. 

The seasonal history of this insect during 1925-26 almost 
coincided with that of 1924-25. One hundred and forty-one moths 
began to emerge from over- wintering cocoons in the orchard on Ihe 
9th of September and continued until the middle of November. The 
earliest laid eggs hatched in the orchard on the 16th of October, a 
month after Royals had dropped their petals and five weeks after the 
New Castles had dropped theirs. The majority of codling eggs of 
the firsi gvmeration hatched in the orchard during the last week of 
October and the first week of November. Eggs of the second genera- 
tion did not hatch in appreciable numbers until about the tlurd week 
of January, when all apricots were picked. The earliest eggs of the 
second generation began to hatch in the orchard about the 13th of 
Decemlier. The earliest larvae remained feeding in the fruit from 
five to six weeks. 

When the fruit was properlj’^ thinned many fewer larvae entered 
the sides than when it was not thinned. Thinning increased greatly 
the tendency of larvae to enter the fruit in the groove round the stem. 

Owing to the prevailing abnormally cool weather only 15 per 
cent, of the larvae in the bands succumbed to heat during the 1925-26 
summer season in comparison with about 65 per cent, during 1924-25. 
It is anticipated, therefore, that codling infestation will be greater 
next year than it was this season in apricot orchards where no banding 
of trees to control the pest was practised. 

Eighty-nine to ninety per cent, of the larvae of the first genera- 
tion, collected from the bands of Royals and I^ate Capes respectively, 
did not transform during the season, but only 64 per cent, of the 
larvae of the first generation, collected from Alphas, failed to develoii 
to moths. The rest developed into moths the same season. 

Over 90 per cent, of the apricots grown in Wellington are Royals. 
The great majority of the first generation of larvae, which feed in this 
variety hibernate, and there is only a comparatively small second 
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^^•eneration in most orchards. This explains why codling-moth is able 
to maintain itself year after year in apricot orchards. 

l^hinning so that no two fruits touch each other when they are 
full grown apparently increased the number of “ selected and 
‘‘extra selected” fruits in a crop, but greatly decreased the crop 
in weight. It is therefore questionable if thinning to this extent 
w^ould at present pay the grower who disposes of his fruit to the 
oanner, but the value of thinning to the grower who exports either 
the fresh or the dried fruit should be considered. Thinning experi- 
ments, however, should be repeated several years for reliable conclu- 
sions. 

A double folded single strip of grain sack placed firmly around 
the trunk of apricot trees (-aptured 75 per cent, of the larvae leaving 

the fruit wlven the bark was smooth; about 60 per cent, when the 

rough bark of trees was thoroughly scraped to remove natural places 
of shelter; and only about 20 per cent. Mdien the rough bark was not 
scraped. 

Bands should be placed on trees the third week of October. 
Larvae need be collected only once from the bands of early maturing 
varieties, jnoviding the fruit is harvested before the 1st of December, 
and providing all larvae are collected from the bands of these trees 

not later than tlie first week of Decemljer. It has not yet been 

determined with certainty how long may be the interval between 
collections of larvae horn bands of later ripening varieties, but it is 
l)robable that it may he at least as long as three weeks. 

If the bark of trees is so scraped as to result in the cutting of 
living wood, excretion of considerable gum from the cnit surface 
results. It is not known if this injures a tiee auDreciably. Only 
dead hark should be removed. 

Not even one spray of acid lead arsenate powder at the rate of 
1 lb. ill 40 gallons of lime-water can be advised for the control of 
codling in apricots, as serious burning of foliage and premature 
defoliation occurred during the 1925-26 season. One or tw^o applica- 
tions of neutral lead arsenate at the rate of li lb. of pow^ler in 40 
gallons of water caused only slight burning of foliage, and gives 
promise of being safe to use, but tests must be repeated and its 
efficiency in control tested before the question of its practicability 
for codling control in apricots can be determined. 

As a result of two years of study of this pest in Wellington 
apricot orchards, it is thought possible to control it satisfactorily 
(a) by banding the trees properly the last of October and collecting 
the larvae from bands regularly once every tw’^o weeks from the end 
of November until the crop is harvested; (5) by carefully scraping 
off all loose dead bark of branches, trunks, and crotches of old trees 
and killing all larvae iound under such bark during the winter 
months; (c) by regularly picking off every tree as many w^ormy fruits 
as possible, and destroying the larvae by boiling such fruits in water 
for ten minutes, or by throwing them into vats of water covered wdtli 
any kind of used engine oil, beginning the first of November and 
continuing until harvesting begins. Wormy fruits, picked off during 
harvesting, should either be treated promptly in the same manner, or, 
if the gi'ower insists on the practice of using them commercially, they 
should he cut up for drying or disposed of to hawkers, etc., on the 
same day they are picked. The cutters should be required to kill 
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every larva found. Wormy fruits should on no account be left 
over ni^ht in boxes, trays, or piles in or near fruit storerooms or in 
the drying grounds, because the worms would escape from them to 
sheltered places where they would develop to moths and fly to the 
orchards in the spring. 

Old trees having much rough or cracked bark should have at 
least one band of sacking placed around each large branch so as to be 
above as much rough bark as practicable, but low enough to intercept 
Itovae that crawl down tlie branch after leaving the fruit. 

The apri(*ot grower should be impressed wilh ihe fact that every 
wormy fruit produced next season in his orchard will have originated 
from codling larvae that he allowed to escape from fruit in his 
orchard, drying grounds, or fruit-packing room this season. 

Spraying cannot yet be recommended for the control of this pest 
in apricot orchards, and it is confidently expected that spraying will 
be unnecessary if the other measures of control, particularly banding, 
are thoroughly and properly practised. 
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Table 1. 

Estimate of Codllrifj Infestation in different Orchards^ Wellinciton , 

1925-2G Season. 


Viiriptics of Apricots. 


Name of 
Grower. 

New- 

castle. 

« 

Alpha. 

♦ 

Alpha. 

Early 

Reticf, 

* 

Early 

Caj)e. 

Late 

Cape. 

* 

Late 

Cape. 

Royal. 

Royal. 

Remarks. 


Per 

Per 

Per 

Per 

Per 

Per 

Per 

I 

Per 

Per 



[ cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

i cen^-. 

cent. 


P. J. Maian. 

2 

— 

— 

— . 

— 

— 


2 

— 

Sprayed twice In 








1 



1924-25. Trees 

banded. 

B. Taylor... 

— 

— 

— 

— 

— 

— 


— 

2 

Trees banded In 

C. Cniie 








i 


1924-26. Bark 

not scraped. 

— 

i 2} 

— 

— 

15 

24 

3 

20 


Trees banded. Bark 

J. Orffer 










not scraped. 

— 

— 

1 

— 



— 

7 

1 

Trees not banded. 

J. Hlttos.... 










Orchard infested 
only two years. 

— 

— 


40 

— . 

— 


40 

3 

Trees not banded. 

Boos Maian.. 

— 

— 

— 

— 

— - 

— 

— 


1 

Trees banded. 

Frans Maian. 

— 

— 

— 

— 

— 

15 

— 

— 

7 

Trees not banded 







1 




or only a portion 
banded in 1924-25. 


• Note.— 'O ld trees wiUi rough bark. The other trees had smooth bark. All boro a good cjtod of 
fruit. A» average of about 80 per cent, of the Infestations were ** stings ** or not developed sufftelcmtly 
to tolure the fruit for canning or drying. ^ 
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Table 2, 

Records of Emergence ef Spring Moths, Wellington, 1925. 


Dates of Emergence. 

Number 
of Moths. 

Dates of Emergence. 

Number 
of Moths. 

^September 9 

1 

October 10-15 

67 

„ 10-16 

2 

„ 16-21 

22 

.. 16-21 

1 

„ 22-27 

7 

22-27 

3 

„ 28-November 2 

3 

„ 28-October 3 

13 

November 3-8 

1 

October 4-9 

19 

9-14 

Totai. Numbek of Moths . . 

2 

141 


Table 3. 

Blossoming Dates of Trees and Dates of Harvesting , Wellington, 

1925-26. 


Varieties. 

Full blossom. 

Petals dropped. 

Fruit all picked. 

Alpha 

New Castle 

September 

1 

September 9 

November 26 

» 17 

Early Betief 


2 

.. 11 

23 

Early Cape 

9f 

2 

.. H 

December 17 

Royal 

99 

6 

„ 16 

„ 21 

Late Cape 




January 5 
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Table 4. 


Temperature Records taken out-of-doors in Apricot Orchard, 
Wellington, 1925-26. 


Date. 

October. 

November. 

DeoemlKjr. 

January. 

February. 

Max. 

Miu. 

Max. 

Miu. 

Max. 

Miu. 

Max. 

Min. 

Max. 

Min. 

1 

76 

44 

78 

50 

77 

51 

— 

— 

95 

52 

2 

79 

42 

75 

£0 

79 

49 

77 

53 

— 

— 

3 

78 

48 

74 

54 

78 

49 

— , 

’so 

' — . 

— 

4 

80 

48 

80 

53 

83 

50 

84 

— 

— . 

5 

81 

45 

81 

48 

88 

51 

88 

50 

— 

— - 

0 

58 

40 

81 

54 

92 

61 

68 

52 

94 

54 

7 

52 

50 

85 

52 

85 

02 

88 

54 

— 

— 

8 

.52 

48 

87 

55 

81 

57 

91 

55 

■ — • 

— 

9 

51 

50 

94 

58 

70 

48 

91 

55 

— 

— 

10 

52 

50 

80 

55 

85 

53 

— 

— 

— 

— 

11 

01 

58 

77 

55 

92 

52 


— 

— 

— . 

12 

71 

70 

70 

58 

81 

52 


— . 

90 

52 

13 

66 

04 

83 

56 

75 

55 

92 

54 

— 

— 

14 

74 

02 

88 

55 

08 

50 

90 

57 

— 

— 

15 

0,1 

00 

05 

49 

79 

52 


— 

— 

— 

10 

71 

70 

01 

63 

89 

54 

- — 

— 

— 

— 

17 

88 

52 

70 

49 

83 

54 

— 

— 

■— 

— 

18 

80 

63 

92 

5.5 

74 

40 

1 100 

57 

— 

— 

10 

00 

00 

81 

.55 

82 

49 

— . 

— 

— 

— ■ 

20 

90 

56 

70 

57 

85 

58 

__ 

— 

— 

— 

21 

68 

50 

7.5 

01 

79 

51 

98 

59 

— 

— 

22 

05 

50 

84 

58 

91 

57 

• — • 


— 

— , 

23 

70 

53 

80 

58 

99*5 

54 

. _ 

— 



24 

73 

48 

75 

56 

88 

50 


— 

__ 

— 

25 

81 

51 

74 

52 

90 

54 

96 

61 

— - 

— 

26 

80 

51 

83 

51 

90 

57 

— 


_ - 

— 

27 

89 

55 

04 

,50 

8:1 

54 

— 


— 

- — 

28 

65 

50 

05 

49 

85 

50 

05 

.62 

- 

- - 

29 

68 

47 

04 

48 

79 

50 


— 

■" " 

— — 

30 

07 

48 

72 

52 

84 

53 

— 

. - 



31 

70 

48 

— 

— 


_ ^ 




_ — 


29th Soptember,'— Max”, 58 ; infn., 54. ' 30tli Septomber.—Max., (M) ; mm., 52. 


Table 5. 


Life-cycle of Codling-moths in Apricots, Wellington, 1925-26. 


Laid. 

Frk 

Hatclied. 

Larva 

left 

Fruit. 

Adult 

Kniergcd. 

Approx. 
Days 
of Bgi? 
Incuba- 
tion. 

Days 

of 

Larva 

in 

Fruit. 

Days in 
OoctKm. 

Days of Life-cycle. 

Ancestors 
bred In 
Apricots, 

A. 1 

in Pears, 

P. 

Ancestors 
bred in 
PejiTs. 

Anc^cstors 
b.cd in 
Apricots. 

Oct. 2-’6 

Oct. 10 

Nov. 20 



12 

35 






A 

2-6 

» 10 

„ 28 

— , 

12 

43 

* 

— 

— . 

A 

2-6 

M 18 

, 27 

Dec. 23 

14 

40 

25 

79 


P 

O-IO 

» 17 

„ 23 

— . 

9 

37 

* 

— , 

— 

A 

0-10 

„ 17 

„ 2:i 

— 

9 

37 


— , 

— 

A 

O-IO 

» 17 

24 

- _ 

9 

38 

•» 

— 


A 

O-IO 

„ 17 

„ 20 


9 

40 

* 



A 

O-IO 

„ 17 

„ 20 

— - 

9 

40 

* 



A 

0-10 

» 17 

„ 20 

_ ™ 

9 

40 

« 

— . 

— 

A 

fl-lO 

» 18 

„ 25 

, — . 

10 

38 

♦ 



A 

0-10 

M 18 

„ 25 

— 

10 

38 

♦ 

. — 



0-10 

„ 18 

Dec. 7 

— 

10 

50 

• 

— 


A 

0-10 

M 18 

Nov. 26 

— . 

10 

39 

• 

— 


A 

0-10 

» 18 

„ 80 j 

— 

10 

43 

« 


— 

A 

(I-IO 

» 18 

M 29 1 

— 

10 

42 

• 

— 

— , 

A 

6-10 

„ 18 

Dec. 1 


10 

44 

* 



A 

0-12 

„ 19 

Nov. 22 

Dec. 17 

10 

32 

24 

66 

— 

P 

10-12 

,» 19 

» 25 1 

— 

8 

37 

* 


— 

A 

10-12 

„ 19 

„ 20 

Jan, 25 

8 

38 

59 


106 

A 

10-12 

M 19 

„ 26 


8 

38 

« 


— 

A 

12-10 

» 21 

Dec. 1 1 

Dec. 23 

7 

41 

21 

69 


P 

12-10 

„ 21 

Nov. 30 1 


7 

41 

* 


— 

P 

12—10 

„ 21 

Dec. 7 

Dec. 27 

7 

48 

19 

74. 


P 

16-20 

Nov. 5 

„ 8 


18 

34 

* 


..... 

A 

18-24 

» r> 

» 9 

Dec. 27 

15 

31 

20 

06 


P 

18-24 

5 

„ 12 


15 

37 

« 



P 

18-24 

0 

» 3 

Dec. 23 

10 

27 


02 

... 

P 

18-24 

» 0 

M 4 


16 

28 

• 



i.... 

P 

18-24 

» 6 

». 8 

mZ 29 ! 

10 

32 

20 

68 

.... 

P 

18-24 

» 7 

„ 8 

Jan. 5 

17 

81 

27 

75 

.... 

P 

18^24 

M 7 

„ 7 

Dec. 29 

17 

80 

21 

68 

... 

P 

18-24 

.. 0 

9 


19 

30 

* 


— 

P 


* Larva hibernated. 
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Table 6, 


Records of Daily Collection of Codling Larvae from 12 Banded 
Alpha Trees, Wellington, 1925-26, 


Bate Collected. 

Number of 
Larvae. 

Bate of Emergence 
of Moths. 

Number of 
Moths Emerging. 

October 

25 

1 

Beoember 29, 1925 

3 


26 

1 



»» 

27 

3 

Januarv 2, 192() 

2 


28 

1 




31 

J 

January 2-5, 1926 

5 

November 

1 

3 



ft 

3 

1 

„ 6-9, 1926 

9 

i* 

6 

1 



st 

6 

3 

„ 9-13, 1926 

21 

ft 

7 

5 



tt 

8 

6 

„ 13-14, 1926 

18 

ft 

0 

11 



It 

10 

21 

„ 14-18, 1920 

16 

tt 

11 

25 



>t 

12 

18 

18-21, 1926 

‘ 0 

ft 

13 

32 



tt 

14 

4] 

„ 21-26, 1926 

31 

tt 

15 

8 


1 

tt 

16 

18 

,, 25-28, 1926 , 

1 ^ 

tt 

17 

11 



tt 

18 

20 

Jan. 28-Feb. 1, 1926 i 

\ '3 

tt 

19 

8 



tt 

20 

8 

Feb. 1-12, 1926 

1 1 

tt 

21 




tt 

22 

! 2 

„ 12-19, 1926 

1 

tt 

23 

1 3 


1 

tt 

24 

1 


1 

tt 

26 

1 . 1 



tt 

26 

3 



tt 

27 

1 




Total 

261 


121 

— 




' 

. 


Percentage of moths which emerged during the season. 
Percentage of larvae which hibernated,. 


46 

64 
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Table 7. 

Records of Daily Collections of Codling Larvae from 24 Banded 
Royal Apricot Trees, Wellington, 1925-26. 


Date ColleotecL 

Number of 
Larvae. 

Date of Emergence 
of Moths. 

Number of 
Moths Emerging. 

October 

27 

4 

December 11, 1925 

1 

»» 

28 

1 





29 

1 

te 

11-17, 1925 

1 


30 

1 




Kovember 

1 

5 

99 

17-22, 1925 

1 

»* 

2 

2 





3 

3 

99 

22-23, 1925 

1 

»> 

4 

2 





5 

1 

99 

23-25, 1925 

1 

*1 

6 

2 





7 

1 

9* 

25-26, 1926 

1 


8 

1 





9 

2 


26-27, 1926 

1 

*» 

10 

1 





11 

3 

99 

27-28, 1926 

3 


12 

5 




,, 

13 

10 


28-29, 1925 

4 

*» 

14 

7 




»» 

15 

1 

December 29, 1925- 

3 

** 

10 

2 

January 2, 1926 



17 

8 




♦ > 

18 

10 

Januarv 2-5, 1926 

8 


19 

8 




»» 

20 

7 

99 

5-9, 1926 

2 

»> 

21 

9 




It 

22 

14 


9-13, 1926 

7 

»> 

23 

20 




9t 

24 

17 

99 

13-14, 1926 

3 

9t 

25 

17 




99 

20 

33 


14-18, 1926 

12 

99 

27 

14 




„ 

28 

9 


18-21, 1926 

7 


29 

13 




„ 

30 

28 


21-26, 1926 

10 

December 

1 

13 




99 

2 

28 

99 

2.6-28, 1926 

3 

99 

3 

35 




99 

4 

46 

Jan. 28-Feb. 1,1926 

4 

99 

5 

45 




99 

0 

34 

February 1-6, 1926 

3 

99 

7 

40 




99 

8 

34 


6-12, 1926 

2 

99 

9 

19 




99 

10 

28 


12-19, 1926 

2 

99 

11 

18 




99 

j2 

13 

Feb. 19-Mar. 2, 1926 

1 

99 

13 

4 





14 

3 




99 

15 

2 




99 

16 

8 




99 

18 

1 




99 

19 

2 





Total 

635 



81 


Percentage of moths which emerged during the season, 
Percentage of larvae which hibernated 


12 

88 
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Table 8. 


Records of Daily Collection af Codling Larvae from 12 Banded Late 
Cape TreeSy Wellington, 1925-26. 


Date Collected. 

Number of 
Larvae. 

Date of Emergence 
of Moths. 

Number of 
Moths Emerging. 

October 

31 

1 

December 16, 1925 

1 

November 

«> 

1 




3 

1 

„ 15-16, 1925 

1 

»♦ 

r> 

1 




8 

2 

„ 16-18, 1926 

1 

,, 

9 

3 



99 

10 

2 

„ 18-21, 1925 

2 


11 

2 



»» 

12 

5 

„ 21-25, 1925 

1 

,, 

13 

20 



»> 

14 

19 

25-26, 1925 

1 

»» 

15 

0 



,, 

16 

2 

„ 26-27, 1925 

4 

ff 

17 

4 



99 

18 

23 

„ 27-28, 1925 

1 


19 

8 




20 

0 

28-29, 1925 

1 


21 

12 



»» 

22 

18 

December 29, 1925- 

6 

♦ » 

23 

13 

January 2, 1926 


9 9 

24 

12 



99 

25 

19 

January 2-5, 1926 

9 

tt 

26 

23 



»» 

27 

6 

„ 5-9, 192(i 

12 

»» 

28 

4 




29 

8 

„ 9-13, 1926 

5 

December 

30 

16 



1 

15 

„ 13-18, 1926 

10 


2 

22 



»> 

3 

33 

„ 18-21, 1926 

12 

»» 

4 

29 




5 

50 

„ 21-25, 1920 

10 

„ 

6 

30 



»» 

7 

36 

„ 25-28, 1926 

6 

»♦ 

8 

49 



,, 

9 

55 

Jan 28— Eob. 1, 1920 

6 

>« 

10 

60 



*» 

11 

65 

February 1-19, 1926 

2 


12 

36 



»> 

13 

26 



>> 

14 

14 




15 

17 




16 

27 




17 

14 




18 

5 




19 

8 



, 

20 

6 



» 

21 

4 



»» 

22 

1 




23 

1 



»> 

24 

2 




Total 

837 


91 







Percentage of moths which emerged daring the season^ 
Peroentaire of larvae which hibernated. 


10 

DO 
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Table 9. 


Records of Daily Collection of Codling Larvae from 6 Banded Pear 
Trees, W ellington, 1925-26. 


Dat6 Colleotod. 

Number of 

Date of Emergence 

Number of 

Larvae. 

of Moths. 

Moths Emeiging. 

Ootober 29 

1 

December 7, 1925. 

5 

M 31 

1 

NovembeT* 1 

1 

„ 7-10. 1925. 

1 

„ 2 

5 

„ 3 

5 

„ 10-11, 1926. 

1 



„ 4 

8 

5 


5 

11-13, 1925. 

1 

6 

6 

„ 7 

7 

„ 13-15, 1926. 

1 



„ 8 

17 

25 


„ 9 

„ 15-16, i926. 




10 

18 



„ 11 

14 

M 16-19, 1725. 

1 

„ 12 

17 

55 

44 


„ i3 

„ 19-21, 1925. 

1 

” U 

„ 15 

8 

„ 21-22, 1925. 

1 

; 16 

22 

17 

21 

„ 22-23, 192C. 

4 

18 

45 


„ 19 

32 

„ 23-25, 1926. 

3 

• „ 20 

13 


» 21 

14 

25-26, 1925. 

2 

22 

20 


.. 23 

18 

„ 26-27, 1925. 

6 

„ 24 

13 ' 


»» 25 

24 

„ 27-28, 1926. 

3 

M 26 

27 


„ 27 

7 

„ 28-29, 1925 

9 

„ 28 

10 

V 29 

8 

„ 29-.10, 1926. 

4 

30 

9 


December 1 

6 

December 30, 1926- 

10 

i» 2 

M 3 

10 

12 

January 2, 1926 

M 4 

„ 6 

13 

g 

January 2-6, 1926. 

10 

„ 6 

5 

„ 6-9, 1926. 

19 

» 7 

7 i 


M 8 

6 

„ 9-14, 1926. 

?9 

„ 9 

1 \ 


„ 10 

5 ! 

„ 14-16, 1926. 

1 

11 

7 1 



» 13 

1 , 

„ 16-18, 1926. 

33 

»» 14 

2 


15 

3 

„ 18-21, 1926. 

10 

M 16 

5 


M 17 

1 

„ 21-25, 1926 

24 
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Record of Daily Collection of Codling Larvae from 5 Handed Pear 
Trees, Wellington, 1925-2(> — (continued). 


Date Collected. 

Number of 
Larvae. 

Date of Emergence 
of Moths. 

Number of 
Moths Emerging. 

December 

19 

1 



** 

20 

2 

„ 26-28, 1926. 

12 

n 

21 

3 




22 

2 

Jan. 28— Eeb. 1, 1926. 

9 


23 

2 




25 

1 

Pebniarj" 1-6, 1926. 

1 


27 

2 



>« 

28 

4 

„ 6-19, 1926. 

2 

»» 

29 

2 



>* 

30 

1 



Total 

633 


211 







Percentage of moths which emerged during the season 33*3 

i^ercentacc of larvae which hibernated 66 0 


Percentage of moths which emerged during the season 33*3 

i^ercentacc of larvae which hibernated 66 0 


Pears of three trees were picked near the end of November, which accounted for 
diminishing number of larvae. 


Table 10. 


Percentage of Codling 1 nfestation and “ Stings ’’ in certain Alpha 
and Royal Apricots, Wellington, 1925-26. 


Variety. 

Tree j 
Number. 

Number 

of 

Fruits. 

Attacked Fruit. j 

Attacked I'ruits 
with Stings only. 

Number. 

Per Cent. 

Number. 

Per Cent. 

Alpha 

1 

891 

225 

25 

71 

31 

Royal 

21 

793 

205 

25 

137 

67 

Royal 

2 

453 

116 


66 

48 





Trees Thinned. Qth October. 
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Weight of 
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ft. 


i 


Per 

Cent. 

Infesta- 

tions. 

f-i 04 e<l 94 

O I'* »-• 05 

© 

05 


Total 

Infesta- 

tions. 


rH 

00 

i-K 


Top 

Infesta- 

tions. 

1 1 



1 

Side 

Infesta- 

tions, 

i 

04 00 94 00 



Side 

Groove 

Infesta- 

tions. 

CO l> 

s 


Stem 

End 

Infesta- 

tions. 

28 

27 

43 

32 

130 


“ Extra 
Selected " 
Fruit. 

t- i-H ;0 05 

S3 


“ Se- 
lected ” 
Fruit. 


1 


^ pj ^ ^ 

09 CO 

S w 

CO 

© 

1 

Total 

Fruit. 

335 

761 

448 

458 

2,002 


No. of 
Tree. 

1 

o 

3 

4 

Total.. . 







-*« 'M CO ^ 


Total., 
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Table 12. 

Percentage of Codling Larvae caught in Bands, Wellington, 1925-26. 


Number of Larvae 

Number of Larvae 

Per Celt, of Larvae 

that left Fruit. 

Caught in Bands. 

Caught in Bands. 


Rough bark not scraped. Old trees. Single-handed, 


1 

73 

20 

27-4 

2 

38 

7 

18*4 

3 

60 

13 

21-6 

4 

68 

14 

20*5 

Total 

239 

54 

22-5 





Young trees i 

with comparativelg smooth hark. Single-handed. 

1 

10 

8 

80-0 

2 

29 

20 

68-9 

3 

26 

18 

69*2 

4 

52 

42 

80-7 

Totai 

117 

88 

75-2 





Old trees with rough bark scraped. Single-handed. 

1 

1 

75 

55 

73-3 

2 

71 

45 

63*3 

3 

82 

45 

54-8 

4 

31 

16 

51-6 

Totai 

259 

161 

62*1 





Old trees with rough hark 

scraped . Don b le- handed . * 

1 

61 

40 

65*5 

2 

45 

21 

46*6 

3 

16 

6 

37-5 

Total 

122 

67 

54-9 





Old tree with rouah bark scraped. Double-handed ^ with tanglefoot 


strip around base of trunk. 


1 

63 

55 

87-3 


* Tho comparatively small catch of worms from these trees was due to the presence of numerous 
xmavoidable cracks in wunks and l^anches* which lessened the efficiency of tiie hands. 
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Table 13. 


Hibernating Larvae. 

Jjarvm accumulated' during whole of Apricot Season in Bands of 12 
Royal Trees, collected 21^4 March, 1926. Cillie's Farm. 


No. of Tree. 

Number of 
Living Larvae 
in Band. 

Number of 
Dead Larvae 
in Cocoons. 

Number of 
Empty Pupa 
Cases. 

Number of 
Empty Coooons 
containing 
Scavenger 
Larvae.*^ 

1 

4 




2 

2 

1 

— 

— 

3 

2 

2 

— 

— - 

4 

9 

— 


1 

6 

17 

4 

— 

4 

6 

3 

1 

1 

3 

7 

11 

— 

4 


8 

10 

— 

1 

3 

9 

19 

— 

— 

...... 

10 

1 16 

1 

2 

1 

11 

37 

1 

1 

2 

12 

17 

4 

2 

1 

Total 

146 

14 

11 

16 







♦ It is tuisuTncd that the scavenger grubs had eaten dead codhng larvae in tiieir (jocoons. 


Table 14. 


The Effect of Lead Arsenate Sprays on Royal Apricots ^ 
Malan\H Orchard^ 1925-2G. 


Number 
of Trees 
Sprayed. 

Number 

of 

Sprays. 

Date 

Spraj^ed. 

^ Spray Material. 

l^ercentage of 
Severe Spray Bum 
and Defolation, 
1st January, 1926, 

8 

1 

Oct. 19 

1 lb. Capex lead arsenate powder, 

3 lb. lime in 40 gallons water 

50. 

8 

1 

Oct. 19 

1 lb. Electro lead arsenate powder, 

3 lb. lime in 40 gallons water 

50.* 

2 

2 

Oct. 19; 
Nov. 2 

* lb. Electro load arsenate powder, 

3 lb. lime in 40 gallons water 

1 lb. Electro lead arsenate powder 
in 40 gallons water 

80. 

0 

1 

Oct. 19 

50. 

2 

2 

Oot. 19; 
Nov. 2 

1 lb. Electro lead arsenate powder 
in 40 gallons water 

90. 

8 

1 

Oct. 19 

1 lb. Capex lead arsenate powder 
in 40 gallons water 

66.t 

8 

1 

Oot. 19 

lb. Caltfomia neutral lead 
arsenate powder in 40 gallons 
water 

2 per cent., only 
on side exposed 
to hot wind. 

Not defoliated. 
Burning, slight. 

8 

p 

Oct. 19; 
Nov. 2 

IJ lb. California neutral lead 
arsenate powder in 40 gallons 
water 

6 per cent., only 
on side exposed 
to hot wind. 

Not defoliated. 
Burning, slight. 


• Two of these trees were much less burned than the others, 
t Three trees had 60 per cent, spray b»im. 
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Table 15. 


Developed and Undeveloped Infestations (“ Stings ”) in 
Royal Apricots.* 


Da4« of Egg 
Hatching. 

Number of 
Eggs Hatched. 

1 ^ 

Number of 
Developed 
Infestations. 

Number of 
Undeveloped 
Infestations, 

Total 

Infestations. 

October 18 

3 

0 

6 

0 

„ 18 

5 

1 

7 

8 

.. 18 

2 

0 

2 

2 

„ 19 

3 

0 

6 

6 

19 

3 

2 

2 

4 

.. 19 

4 

0 

6 

6 

21 

5 

2 

3 

5 

.. 21 

3 

2 

4 

0 

November 5 

4 

0 

.3 

3 

„ 6 

5 

2 

4 

0 

.. 6 

1 

1 

0 

1 

» 6 

5 

3 

1 

4 

6 

1 

0 

2 

2 

7 

4 

2 

2 

4 

» 7 

7 

1 

7 

8 

M 7 

3 

1 

2 

3 

October 17 

4 

2 

7 

9 

„ 17 

3 

0 

4 

4 

« 18 

2 

0 

4 

4 

18 

7 

2 

15 

17 

„ 18 

9 

6 

() 

12 

» 18 

3 

2 

7 

9 

18 

10 

3 

13 

lf> 

„ 18 

5 

0 

10 

10 

19 

6 

2 

8 

10 

19 

7 

1 

12 

13 

19 

8 

1 

11 

12 

November 4 

2 

1 

2 

3 

Totai 

124 

37 

158 

193 







• Idirvae just hatched were placed on Irults enclosed in nnwUn hags on the trees. About fruits 
wore enclosed in each bag and one larva was phicad on each fruit. 
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THE SHEEP KED 

{MeJophagus ovinus Linne). 

By G. A. H. Bedford, F.E.S., Kesearch Officer, Division of 
Veterinary Education and RevSearcli. 


The Sheep Ked is a parasite of sheep living in the wool and on the 
vskin of its host and obtaining nourishment by piercing its host’s skin 
with its proboscis and sucking its blood. It is not able to live on 
other animals, being entirely dependent upon sheep for its existence. 
It is a common parasite in South Africa, Europe, America, and 
Australia. Sheep that are only slightly infected with keds do not 
appear to be affected to any extent, but when their parasites become 
numerous, they rapidly fall off in condition and remain in poor 
condition until they have been dipped and the kedvS killed. 

The ked has been a serious pest in parts of the Cai)e Province 
and Orange Eree State for some years, and. a(x*>ording to reports, 
appears to be on the increase. It is only re(‘ently, however, that it 
has become a serious pest in the central Transvaal. Only a few years 
ago keds were never seen in the Pretoria District, except on sheep 
imported either from the Cape or Orange Free State, and these animals 
always became free of keds in a short period without treatment, the 
keds apparently being killed by the sudden change of meteorological 
conditions. The fact that keds are now able to live and thrive in 
the central Transvaal may be due either to their having gradually 
worked their way north from the south, in which case they would 
have become acclimatized by degrees, or to their having been imported 
on sheep at a time when the climatic and almospherie conditions in 
the north and south w’ere more or less similar. The same phenomenon 
has also been observed in the case of the spinovse ear tick {Ornithodonis 
ivegnmi Duges). This tick has been a grave pest in parts of the 
Cape and Orange Free- State for some years, and in 1916 the writer 
collected a number of specimens in the Cape and attempted to breed 
them at Onderstepoort under natural conditions for research purposes, 
but the ticks died in a very short i)eriod. Within the last year or so 
tJiis tick was found living and breeding here, and no doubt would 
have thrived had not measures been taken to eradicate it. 

Description of the various Stages. 

The adult (fig. 1) may be described as a blood-sucking, wingless 
fly, 4 to 6 mm. (about | inch) in length, the females being usually 
slightly larger than the males; it is more or less covered with short 
hairs, and is divided into three distinct paiis : the head, thorax, and 
abdomen. The head is more or less flat, brown in colour, and 
situated on each side is a compound eye; projecting in front of the 
head is the proboscis. The thorax is also more or less flat and brown 
in colour, and attached to it are the legs (three pairs), which urf of 
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the same colour, each being provided with a pair of strong, black 
claws. The abdomen is usually of a dirty, pale-yellow colour, some- 
times reddish in the middle in gorged specimens. 

The larva, which is headless and legless and incapable of move- 
ment, is elongated oval, white in colour; length 4 mm. 

The pupa (fig. 2) resembles the larva, the only difference being 
that the membrane is hard and of a brown ot* dark brown colour. 

The Life-histoky. 

The life-cycle has been studied in America, Australia, and also, 
tu a certain extent, in this country, and it appears to be practically 
the same in all these countries. 

The ked is practically full grown when it leaves the pupal case, 
and shortly after hatching, (omniences to have a feed on its host. 
M hree to four days later copulation may take place. Tlie females 
do not lay eggs, these hatching and the larvae developing within 



FiCi. 1. — Adult Sliecp Fio. 2 . — Tiipae of the Shoep Ked X 4. 

ovhiUif) X 4. 

their bodies. The females usually deposit their first larva about 
thirteen to twenty-four days after emerging from the pu])al case, but 
they have been known to take as long as thirty days in America (1). 
The full grown larvae on being deposited are attached to the wool of 
the sheep by means of a glue-like substance, and these change into 
pupae within about twelve hours. The pupal stage usually lasts 
nineteen to twenty- three days in summer and about Iwenty-three to 
twenty-six days in winter. As the duration of the pupal stage 
varies according to the temperature, it is possible that it may last 
a few days longer during the winter months, when sheep are kept 
either on the high veld or on mountain slopes. The average life of 
a female is about four to five months, five and a half months being 
the longest period a female has been kept alive under observation (1). 
The females deposit larvae on an average of one every ten to twelve 
days after giving birth to the first larva and the total number a 
female will deposit being up to twelve to fifteen. 
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Mope of Infection and Length of Time Keos can live off their 

Hosts. 

The usual mode of infection is by contact. Swingle (1) has 
recorded a case of a sheep free from keds having been kept for months 
beside a heavily infected one, with only a partition 3 feet high between 
them, without becoming infected. 

Keds. being permanent parasites and dependent u^n sheep for 
their existence, are not able to live off their hosts for any great 
length of time. If a number of keds are kept off their hosts, it 
will be found that they commence to die in a day or two, and that 
the majority will die within about four to six days. The pupae can 
hatch off their hosts provided the temperature is suitable for them. 
As a rule the period of hatching is about the same as on the host. 
Young adult keds on luitching from the pupal cases are always very 
weak until they have had a feed, and, should they hatch or drop off 
an animal, are therefox^e less likely to succeed in getting on to a 
host than one that has previously fed. The longest time we have 
succeeded in keeping a freshly hatched ked alive off a host is twelve 
days, and the longest period an engorged ked has been kept alive off 
a host is eighteen days (2). 

Cool weather is more beneficial to keds than hot weather; this 
not only applies to keds oft their hovsts but also to keds on their hosts. 

Symptoms. 

The presence of keds on sheep may be suspected when the 
animals either scratch, bite, or rub themselves, and when, as a result, 
they show a lagged fleece. As scab, lice, ticks, and grass and other 
seeds also cause sheep to scratch, rub, and bite themselves, the only 
way to find out whether they are infected or not is to examine them 
for the parasites. Keds and pupae are usually most numerous on 
the sides of the bodies and base of the legs of their hosts and are 
as a rule easily detected ou parting the wool. 

Harmful Effects Keds have upon their Hosts. 

The damage keds do to their hosts are tw’ofold — 

(1) They cause loss of blood, great irritation, interference with 
feeding, with the result that the animals fall off in condi* 
tion and become weak; 

(2) They deteriorate the wool, not only by soiling it, but also 
by causing the sheep to rub, bite, and scratch themselves 
and by lowering the general vitality of the animals. 

Keds are Transmitters of Disease. 

Noller (3) has demonstrated in Germany that the sheep try- 
panosome {Trypanosoma melophagi) can be transmitted by the ked. 
Fortunately, this trypanosome is non-pathogenic to sheej). 

Prevention. 

It is very improbable that clean sheep will become infected when 
gitufsmg on veld previously grazed over by infected animals, but if 
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clean sheep are placed either in a kraal or small area previously 
occupied by infected sheep they are much more liable to infection. 
The smaller the area and the shorter the interval the area is kept 
free of sheep, the g-reater the risk. We would recommend the fanner 
to take no risks, and to keep all clean sheep away from infected 
places for forty to sixty days. This, unfortunately may not always 
be practicable. If infected kraals must be used for clean sheep, either 
the ground or manure on the surface should be removed or some 
brushwood scattered in the kraal and burned beforehand. 

On no account should clean sheep be allowed to come in contact 
with infected animals. 

Persons handling* infected sheep very frequently get keds on 
their clothing, and may, if no care is taken, transport them from one 
flock to another, especially at shearing time. Keds are easily seen, 
and all that is necessary is for such persons to examine their clothing 
and bodies. Keds frequently bite man, but they are not able to live 
on him for more than a day or two. 


Treatment. 

There is only one treatment for keds, and that is dipping. 

Dips , — Dipping experiments were recently carried out at Onderste- 
poort to ascertain the effect of the following dips upon keds: — 

(1) Lime and sulphur (Capex). 

(2) Lime and sulphur ((hipex) plus arsenic (1 lb. per 100 gallons). 

(3) Nicotine- -M(‘DougalPs “ Lion Brand concentrated. 

(4) Comier’s Sheep Dipping Powder. 

(5) McDougall's Pow'der Dip. 

(6) Carbolic — Little\s Fluid. 

Ten long- wool led slieep (very badly infected) were used for ea(;h 
test; five receiving two dippings at 14 days’ interval and five receiv- 
ing three dippings at 10 and 24 days’ interval, i.e. 24 days after the 
first dipping, with the exception of those dipped in Little’s Fluid, 
w^hich only received a single immersion owing to the weather being 
unfavourable, and also those dipped in Cooper’s, which were only 
given tw^o dippings at 9 days’ interval. All the animals were 
immersed for two minutes at each dipping. 

Results. 

(1) Lime and^ S'ldphur (Cape,v), 

This dipping fluid appeared to have no effect upon the keds for 
the first few days after the first dipping. On the sixth day after 
dipping, the keds were still very numerous, only a few- dead ones being 
found. Thiiieen days after the second dipping at 10 days’ interval, 
only one live ked could be found on one of the sheep, and on the ninth 
day after the second dipping at 14 days’ inteival, five live keds were 
found on two of the animals; these had probably hatched a day or 
two beforehand. Finally, all the sheep were found to he free of keds. 

( 2 ) Lime and Sulphur {Capeir) plus Arsenic, 

The results with this fluid were practically the same, except that 
the keds commenced dying sooner after the first dipping. On the 
second day after dipping, only a few live keds could be found on the 
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ammals, except on one sheep, on which they were fairly numerous. 
No live keds were found on the' sheep after they had been given two 
immersions, and they finally became free of keds. 

(3) Nioolirie — McDougaWs Lion Brand concentrated- 

No live keds could be found on tlie sheep twenty-four hours after 
the first dipping. Six days after the second dipping at 14 days' 
interval, two live keds were found on one of the animals and one on 
xinother; these hatched from pupae after dipping. Infection finally 
became re-established on both these animals, but not on any of the 
others that were given either two or thiee immersions. 

(4) Cooper^s Sheep Dipping Powder, 

No live, full3^-<leyeloped keds w^ere found on the sheep twenty-four 
hours to six months after the first dipj)ing. 

(5) McDougalV s Powder Dip, 

No live, fully-develoi)ed keds w’cre found on the sheep Iweiity-four 
hours to six months after the first dipping. 

(G) (^arholic Dip — Li tilers Flvid, 

No live keds were found on the sheep twenty-four Imnrs to six 
months after they had been given a single immersion. 

The Effect of the above Dipping Fluids upon the Puinie. 

It was observed in the above dipping trials thai the slice]) lost a 
iaiger number of pupae in the dipping-tank when they were given 
the first and secojid immersions, the pupae being washed out of the 
wool. Iji one case considerably more than 159 pupae were collected 
in the tank after ten sheep had been given their first immersion, and 
in the other tests the number of pupae seen in the tank after the first 
dipping was about the same. However, the majority of the animals 
retained a number of pupae, and a few pupae were found on most of 
the sheep after they had been given three immersions. After 
dipping, a numbei of pupae were collected on the sheep and kept 
under observation on marked ])atches on the same animals. In most 
instances some of the pupae hatched, the keds usually emerging 
wdthin a fcAv days after the pupae w’^ere collected. Whether the 
dippings were responsible for some of the pupae not hatching, it is, of 
course, impossible to state. It was observed that the few keds that 
hatched from the marked pupae wwe alw^ays killed by the dipping 
fluids that remained in the fleeces of the animals. In some cases 
freshly-hatched keds were found on some of the sheep at various 
periods after dipping, but these also only lived a day or two, except 
in the c ase of those found on two sheep dipped in tobacco. 

Conclusions. 

As the above experiments w^ere carried out on a small scale and 
were therefore only preliminary tests, too much importance must not 
be attached to them. Had the dips been tested with sheep possessing 
ihiclicer fleeces it is possible that the results w^ould have been different, 
as pi'obably considerably less pupae would have been washed out 
wh^n the aaiimals were dipped. 
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The lime and sulphur dip is, owing to its very slow action on 
the keds. not a dip to be recommended for use against these insects, 
nor would we advise the use of a tobacco dip. As a rule, a dip 
containing arsenic, such as Cooper^s, is advocated. 

Number of Dippings and Intervals between Dippings. 

It is strongly recommended that sheep infected with keds be 
given three dippings. We are perfectly aware that many farmers 
will object to giving their sheep three consecutive dippings, and no 
doubt many will Hold the view that only two dippings are necessary, 
t ‘'Specially as it has been shown that sheep can be cured of keds wdth 
only one or t^yo dippings. Three immersions must be given if keds 
are to be eradicnited owing to their pupae not always being destroyed 
by the fluids and the length of time they take to hatch. If only two 
dippings were necessary, many floeks of sheej) that are infected with 
keds to-day Avould be free. Moreover, scab was eradicated in 
Australia with two dippings, yet the ked is a common parasite in 
that (‘.onntry to-day. We would inmress on the farmer tliat if ho 
w ishes to imi)roYe the (jondiiion Of his floeks and save himself the trouble 
and expense of dipping annually, he must eradicate keds, and to do 
that he must run no risks and dip properly. It is useless to go 
on breeding keds and at the same time play at eradicating them. If 
dipping operations are (juiried out properly, three dippings will not 
Jiarm the sheep. We have always found that the first dipping is 
the most harmful to sheep, but the harmful effects are oJily temporary. 
Once a sheep badly infected with either keds or scab has been dipped 
ami freed of most or all its parasites, it w’ill inij)rove rai)idly in 
tonditioii. 

For keds it is lee.omiueuded that the second and third dippings 
be given at intervals of fourteen days, but as it is usually advisable 
to dip for scab at tlie same time, thereby “ killing two bugs wn’th one 
dip/’ it is advocated that the second dipping be given nine to ten 
days and the third twenty-four days after the first dipping. 

Dnn*TN(i Ki lls that sirouLn be Stric tly Adhered to. 

1. If a flock of sheep is only slightly infected w'ith keds, 
especially when shearing operations are carried out, the animals 
should not be left until they bec'oiue badly infected befoi*e they are 
dipped. Farmers have informed us that their flocks were infected 
wdth keds, but as (he parasiles were not numerous and w’^ere doing* 
little 01 ' MO harm to (he sheep, they did not bother to dip. That, 
however, is the wrong policy. It is true the ked is a very slow 
breeder, especially compared with the majority of other insects and 
parasitic mites, and does little harm to its host unless it is numerous, 
but that is no reason why the faiTuer should not attempt to eradicate 
iL If farmers ignore a pest and take no steps to eradicate it when it 
is scarce, that pest will never be eradicated. It is easier to eradicate 
a pest when it is scarce than when it becomes a plague. 

2. When dipping a flock of sheeji for either keds or scab it is 
very imijortant to sec? that every ^keep in the flock is properly dipped. 
Should it not be possible to dip one or more sheep ow’ing to the 
animals being in ill-health or for some other reason, such animals 
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wust be isolated from the flock and kept apart until such time as it 
has been found possible to rid them of parasites by dipping. 

3. Dipping operations are best carried out after shearing, the 
sooner the better, but all cuts and wounds must be allowed to heal 
fiist. Why dipping is recommended after shearing is because in 
shearing, the sheep are freed of a lame number of keds and, what is 
more important, all, or practically all, their pupae, and the shorter 
the interval between shearing and dipping, the less ])upae there will 
be in the wool. 

4. After sheaiing, the sheep should be kept away from the place 
where the operation is performed. This will pi^event any of the 
keds removed with the wool getting on to a sheep again. 

5. The dip should be properly mixed before being poured into 
the tank, and the right amount of water must be added. 

G. The sheep should be kept in the dipping-tank a full two 
minutes, during which time they should have their heads immersed 
two or three times. 

7. The period the sheep are in the tank should be timed either 
with a two-minute sandglass or a 8top-wat(*.h. 

8. After dipping, the sheep should be kept in a draining enclosure 
before being turned out to graze, otherwise the fluid will drip from 
the animals on to the grass and may produce fatal results should a 
poisonous dip be used. 

9. Sheep should not be kept in infected kraals or on infected 
ground after dipping. 


List of Eeferencks. 

(1) Swingle, L. 1). (1913). ‘‘The Life-Historj of the Sheep Tick {Meloj^hagm onm 9 )y 
Univ. Wyoming Agric, Bxpt. Stat., Laramie. Bull. 99, pp, 1-24. 

(2) Hill, G. F. (1918), “Relationships of Insects to Parasitic Diseases m Stock.” Proc, 
11. Soc., Victoria, Melbourne, XXI, No. 1, pp. 11-107. 

(3) Niiller, W. (1918), “ Beitrag. xur Kenntoie des Sohaf trypanosomas Vorltiuflge Mit- 

teilung.” Arch. f. Scbiffs. u. Tropen-Hyg., Leipzig, XXI II, No. 6, pp. 92-100. 

(4) HaU, Maurice C. (1920). “ Parasites and Parasitic Diseases of Sheep.’* Unit. Stat. 

Dept. Agrio., Bull. 1160, pp. 1-36, fig. 33. 




Lu(3KUnk Co-orKKATTVE Fkhtieizixc Exvektmkxts. 


491 


LUCERNE: CO-OPERATIVE MANURIAL 
EXPERIMENTS.^ 

By T. O. W. Bkineckk, B.A., M.Sc., 
Principal, School of A^Ticiiltuve, Potcliefstrooni. 

PnKFAf’K. 


Tiih expcriioenis with liKeriu* fertilizni ion coii(lu(‘1e(l Ly Mi*. T. (j. 
W. llcinecke at (fciardiiiiniiebroii and Ilaaskiaal, and recorded below, 
ai*e the most thoionf^h of which there is any record in South Africa. 

When Ml', lieineike left here ten years a<;‘o, T took his place, 
and have based nearly all my advi(‘e on lu(‘erne ft r1 ilizinjL»‘ on the 
r(\siilts of those experimentN. Tim farmers who have put the advice 
into practice liave benefited financially, and have put in most 
‘Satisfactory lepoits. The main points of Mr. Keinecke’s three year 
results on each of the two above-mentioned lo(*ations can be brie^fly 
summariz(‘d in the following* manner: — 

1. Superphosphate was by far the most jirofitable of the various 
phosphates tested. 

2. There was a progressive ^*eometrical increase in jirofits per 
acre when usin^ dre^sin^*s {»f liOO, dOO, and 400 lb. of sn])er])hosphnte ; 
j.t‘. lh(‘ money invested in 400-lb. dressing's ^*ave a far higher interest 
than that invested in ‘JOO lb. and '500 lb. 

4. In both experiments 400 lb. per aire ajiplied in August, 
befoie growth had started, and either before or alter the first irriga- 
tion, was much more profitable than a])plying‘ two dressings each of 
t200 lb., one in Au^'ust and one after the second <‘uttin^'. 

4. Iviaal manure ^ave ^*ood results in both experiments, and 
M hen valued at os. jiei* ton was very jirofitahle. The 32 ton per 
a<*re dressing*, however, nas far more piofitable than (he S ton one. 

0. Superphospliate and muriate of potash gave higher yields 
than supei* alone, but the profits from super alone were always higher. 

As regards rho amount of superphos])Jiate to be used, ])ractical 
experienee in this, the largest lucerne district in the Transvaal, has 
tended to inerease the 400-lb. ilressing of sui)er])hos])hate to 500 lb. 
per acre, rather than decrease it. Several farmers have told me they 
Ibid the 500-11). dressing pei* year is more profitable thaji the 400-11). 
one. 

KkOKXT 3 NVKSTKiATrOXS. 

1. — Keeping iji mind the ffud that lueerne rcmioves large 
quantities of potash from the soil, eleven farmers M^ere supplied with 
muriate of potash in the 1924-25 season in order to se(» if this fertilizer 
at the rale of 300 lb. ])er acre would not give an increased yield 
ovtr superphosphate alone. 5ot one of the participants in this 
co-operative experiment reported any iiuTeased yield from the use of 

* published originally as Bulletin No. 10 of 1910 ; now revised, with the addition of 
a preface bv Mr. T. D* Hall, Chemist, Potchefstroom S hool of Agriculture. 
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potash. Farmers on less fertile soils than those of the lucerne area 
of the Mooi lliver Valley, Potchefsiroom, are advised to satisfy 
themselves on this point by a small experiment which will cost them 
little, but which may either save them from the extra cost of buying 
mixed lucerne fertilizer, or be the cause of greater profits by 
indicating that potash is necessary. 

2. Lime . — As there is much lime in botli the lucerne soils and 
in the irrigation water of this area, 3io further investigations have 
been carried out with regard to this substance. In areas, however,, 
where soil and water are both deficient in lime, dressings of 500 lb. 
to 1,500 1b. per acre of limestone. gToiind to i)ass a J inch mesh, will 
be found lo be i)rofiiable^. Those amounts may be applied every 
second or third year, depending on the nature of the soil. On sandy 
loams the lime is dissolved out more quickly than on loams and clay 
loams. 

d. Phosphafr.s. — In the 1924-25 seasoji, T condncted a plot 
experiment on a local farmer’s lucerne. Tlie land had, however, 
been apparently too well manured pniviously to give many significant 
differences from various treatments in that one season, and tin* owner 
would not let me run the experiment for another year. There were 
a few significant results however. 

{(i) Superphosphate was tried at the rates of 400 lb. and 
600 lb. per acre, and the higher dressing consistently' 
gave the greater yield and also tlie greater profits. 

(h) IMie following rock ])hosj)hates were tried withoui any 
beneficial results; viz., Christmas Island, Egyptian, 
Ephos Basie Phosphate, and Langebaan. 

4. JSulphvr and Phosphates , — A dressing of 400 lb. per a(*re of 
(liristiuas Island rock phosphates iind 200 lb. i)er acre of sulphur 
gave nearly as good a yield as tJOO lb. of superj)hospbate. Sulpbur 
alone also showed up quite well. These plots Avere added to confirm 
my opinion that tJie leasoii why superphosphate shows U]) so Avell 
over other phosphates is not due alone to its solul)ility in Avater, but 
to the fa<'-t that it supplies tAA’o necessary elements for mineral nutii- 
tion in an easily available form, whereas the others supi)ly chiefly 
less available phosphates. 14iese results aj)peai’ to confirm my 
opinion, but I am carrying out similar expeiiments with sulphur 
and rock phosphate as compared with superjhosphate at three othei 
centres, to try and establish this opinion more se<iuiely. In Oregon, 
on soils AAhere there is evidently a mai’ked sulphur deficiency, sulphur 
alone has given as good lucerne yields as superphosphate, and the 
benefits from the super])hoHphates are ascribed solely to the sulphur 
it contains in the form of sulphate of lime. 

5. Phospluites and Potash . — More than half the various mixtures* 
in the tA\;enty-eight plots contained potash, but there was no con- 
clusive evidence of any l)enefit from the addition of muriate of potash. 

Damage to Geiimination by Supekphospiiate. 

It was reported that a number of people hafl suffered by using 
400 lb. per acre of superphosphates in establishing lueeine, " It w^as 
told us that the super had caused poor germination. In all cases^ 
investigated in situ^ however, it was found that the poor stand was 
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Kjbtaiiied where there was rather too steep a slope, or where too 
sti’oiig a stream of water was used, result iiig in the washing away 
of the seed. My assistant, Dr. J. J. Theron, at my suggestion 
planted lucerne seed in soil containing up to 1,000 lb. per acre of 
superphosphates, and tlier^'. was not the slightest damage to germina- 
tion. This charge ai)pears then to be groundless. 

Fertilizing to Establish Lucerne. 

Ill the Transvaal some of the most successful stands of lucerne 
iUie those that have been jdanted in March, when there was sufficient 
rainfall to cause germination and growth wdtliout resort to irrigation, 
until the crop was well rooted. Experienced irrigation farmers can, 
however, establisli good mops in April, May, and June, and even up 
to August, though in the last month there is likely to be trouble with 
weeds. LaJid which is to ])e seeded to lucerne in the autumn should 
have had a dressing of 12 to 20 tons ])er acre of kraal manure, and 
^liould have been ])loughed and disked or harrowed on two or three 
ocf'asions to get rid of all weeds. A diessing of 400 to 500 lb. per 
acre of a mixture of two parts of superpliosphate and one part of 
ro(^lx ])hos])hate will also be of the greatest assistance in gefting a 
'dce])Iy-rooted and well-established stand. When the phosphate 
*dv(‘ssiug is applied it is best ]>loughed under with the kraal manure. 
Land treated in this manner should not require fertilization again 
for IJ to 2^ years. Some farmers prefer to apply the kraal manure 
alone in the autumn, and to apply the phosphates the following 
August, or even the August the following year. Wliether there is 
any advantage in this method, I (*annot say, us there are no data 
on which t{) base oj)iniqns. It must be remembered, however, 
that phosphates greatly stimulate root growth, and a stiung healthy 
root system at the start is a great advantage. If it is a case of not 
wanting to put so mu<*h money into fertilizers, I would suggest just 
a light dressing phosphates at the rate of 100 lb. per acre, and 
tlicn a good diessing in tlie August of the following year. 

iNOC^ULATfONS OF LlCERNE SkEJ). 

[ii most cases that have (*ome to my notice, it has not been found 
at all necessary or profitable to inoculate the lucerne seed previous 
to i>lanting. The only soils on which I am (‘onvinced it is necessary 
to inoculate lucerne Avhen being planted for the first time are the 
granitic soils of the tniddle and low veld. Tliere are places in those 
aitas, however, Avhere hiceriie, even if inoculated, fei'tilized, and 
limed in the movst complete way, is not likely to succeed, due to 
liigh rainfall and hnmidi.y, which inake it susceptible to disease 
under such conditions. There are still many questions with regard 
to lucerne fertilization which cannot be answered with any degree 
of (certainty, but most of these it is hoped will be imestigated shoi tly. 
Earuiers, however, w’ho base their practice on Mr. Tleineeke’s results 
ill conjunction with the later information supplied in this preface 
4Mn rest assured that, as far as fertilization is concerned, they have 
done their best for their lucerne crop. 

T. D, HALL, 

Chemist, School of Agricultvre and E^rperiment 
Station, Potchefstroom, 

17a 
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MK. liElNECKF/S EXPERIMENTS. 

The results lielow nre iroiii two series ot‘ iiumurial trials which were 
carried out by the writer for three seasons on two farms aJon^r the Mooi 
River — one at Gerard Minnebroii, near Erederikstad Station, occupied 
by Messrs. Eiieg^ler and Relief, and the other at Haaskraal, then 
occupied by Mr. W. (iush, situated south of Potchefstroom town. 

The soil in Experiment I at Gerard Miniiebron, a black clay loam, 
is of the tw^o the most typical of tlie ground under lucerne botJi north 
and south of (he town. Tin* soil in Kx])erimeni IT, a browm sandy 
loam, has been observed more .^ou(h of the lowji. 

In the October number (jf the Umon . \ (jncultund Journal of ]!)12 
the first season's results of llnse exj)erimenis were rejmrtod. The 
results of seasojis 1912-ld and 19]o-l4, along’ w’itb 1hos<‘ of the tlist 
year 1911-12 referic'd to, are appended hereto, as wed as the ])er- 
centag‘(' of the im])ortant s .il (Mmstituents us shown by analyses of tin* 
resi>e(*tive tvpes of soil. 

T.uihv: 1. 

Analysts of (tkitmti) iliNAKnaoN Son.. 

mark Cla\ Loiuii 


Limo 028 

C'lrbonate of Time -272 

FotasTi -470 

“ Availablt^ " ])otaHb ’OJ I 

Phosphoric acid d)8S 

** Availahb' ’* phospTioric acid •00.**8IJ 

J..OSS oj. igiiitioii 8*obt> 

Nitrogen • lt >8 


I’AI.Mi II. 

Analysis oi' If v \, ski( \A r, Soil-. 

P»rn\\ n Liubt J.ouni, 
l'(‘irtM»liiKr 


Liin< '415 

(\iiboiiatc ol June -250 

I’otasb • t iO 

“ Avadablc ” ]5nlusti *0240 

Fhosphoiu' acid *0820 

” Avaibiblt) ])husplioi'ir .u id. •00‘t80 

Loss on Ignition 1-070 

Nitrogen *01102 


The scjils show, aeeording to ,u't‘ej)te(l standards, a sutlicienc\ ot 
both “ available " ])otash as well as “ Total or reserve ])otasli, 
and for tlieir ri»s]>eetive ty]>es a sulficieney of lime. In this last res]>eet 
it should be noted that in both soils there is a fair amount of lime 
present in Ibo fojin of earboimte of lime. The analyses wonal 
vseem to indicate tliat neither of the two soils retjuire.s treatment 
with either lime or ])oiash. This the experitneiits June actually 
proved. For, altlioiigJi in the thiid year, 191f‘bl4, of the Haaskraal 
experiment (see below) either ]K>tasii or lime iu con.junetioii with 
supeT])hos])liate showed an increase, as against a plot rei’eiving super- 
Itliosphate alone, this was dt»e to the tact that the yield of the super- 
phosphate ])]ot w^as largely controlled hy the lack of moisture in tliis 
season, and its returns are considerably lower than >vhat mav have 
been ex])ected in a Tionnal.year, 

That tile returns of ])lot 0 t400 lb. sni)crpbOvSpbaie ])er acre) in 
season 1 Old- 14 are too low , can be seen by comparing’ them with the 
retufus of j)1ot 5, wdiicli received TOO lb. superphosjthate less per acre* 
annixally, and those of plot 9 (see note) wdiich only received 200 lb. 
superphosphate in this sea.son. 
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The iesi>e(;tive returns in hay per acre of ])lots 5 and G for the last 
two cuttings in season 1913-14 are: — 

3rd Cutting. 4tli Cutting. 


Plot No. 5 2,000 lb. 1,200 lb. 

Pltd No. 0 2,010 11). 1,010 lb. 


This illiisi]at(\s to what extoiit the rtdiinis of plot G were affected 
hy the scan ity of water. 

Tfie auulyses would indicate, according* to our accepted standards, 
u deficiency in liotli soils of total as well as a^a^lable jiliosiihoric acid. 
The experiments liave confirmed this. 

In (‘onnexiaii with the tables that follow, it sbould be noted that 
the lucerne was vui at the usual time and weio-hed Immediately. One« 
fifth of tills wei^Jit was taken to re]iresenl tlu* \veif.>’ht of hay in all 
eases. 



piuf> r. 

Sln)W> llie returns ( i‘ plot 0 (4(H) lb. ''U])eri)lios])luito pel neie) on 
h'it and i)lot 7 (no aiaiuire) on rijilit in the Haa-^Uraal expennunit 
loi the first euttiug: ol season 1012-13. The (nUing:, heing’ tiie 
ol tlie season, was a very light onc‘. 

Experiments were done in the field to determ im‘ the amouni of 
hay obtained from IGO lb. freshly cut Incmnt*. About •"’OO Ih. ot this 
material was cuied in exactly tin' same wa,\ as I lie fanner's jiiain 
then baled and weio*lied. 1'he amount of Jiay obtaitied from 
100 11). IVeshlv cut Jnceine was: — 

1st, 18 lb. ; 2ud, 2d lb. ; drd, 2d lb. : 4ib, 2o Ib. ; ibese beinn' tbe 
results of four separate lots detennin<‘d at three diff(*r(Mit times of the 
v^ar (No. 1 determination was done in April). 

Tbe amount of bay obtained from freshly cut lucenie would seem 
to vary a(‘cordin^- to the time ot year. 

The following Tables 111 and show the average yields and 
profits per at're for the more important plots. 
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Plate 11. 



Plate III. 



PlaU's 11 and Ul show tlie stand of hicerno in the above two 
plots in the order mentioned juiit prior to tin' fourth onttinp; at 
the end of January in the same season. 
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ExPKIUMKXT I. — GkIIARJ) illXXERROX'. 
xVvkka(;ks rou Turkic Ykaun 1011-12. 19E)-14. 

Fiffurc /: Campanil ire Yields per Arn\ 


Kraal manun* 
12 


Kraal manure, 8 ton^. 
Superphosphati*. 200 lb 


Suporphospluiti* and potash. 


Superph*)5[)hiite. 40o lb. 


Bu porphoKpbale and lime. 


Kraal manure, 8 touh. 


Basic ''lag, 40(» Id. 


Steamed bone-flour. 


I No manure. 


pare II ; Com pa rail re Crofiis per Aoe due (o Manuriaff, 


Kraal manure 
12 tons 


Superphosphate, 400 lb. 


Kraal man me, 8 tonH. 
Superphosphate. 20() lb. 


Superphosphate and potash. 


Superphosphate and lime. 


Kraiil manure^ 8 tons. 


Basic slag, 400 lb. 


Steamed bone-flour. 
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Experiment II. — Haaskraal, 


AvERVCrEvS POP. Two Years 1911-12, 1912-13. 


Figure HI : Comparative Yields per Acre. 

Plot, 



Fifjnre IV : Comyaratire Profits yer Ac7*€ due to Manuring, 
Plot. 



It can noAv be seen at a glance from tlie results of these experi- 
ments that in both soils the additional application of potash or lime 
or both with superphosphate has given no increase in profits. Super- 
phosphate by itself is still the best artificial manure to apply to lucerne 
these soils. 
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The oToat difference iji the action of kraal manure on the two 
types of soil can he partly exidained by the fact that in 1911-12 the 
kraal manure in Expeiiment 1 was dry, pow^dered sheep’s dunpr and 
ill Experiment II it was wet, horse, stable manure with loii^ straw (a 
material which cannot be termed kraal manure in the accepted sense 
of this term). The former was certainly three (o four times as con- 
centrated as the latter. Farmers ^^enerally do not a]>ply such bi^? 
dressiiif^s of shee])\s duno* as they are afraid it may burn the crop. 
Even ill 1912-13 the cattle dunft* used in Experiment I was drier than 

Phife IV. 



that used in Experiment II. It was only in 1913-14 that the krnai 
manure in both experiments was of uniform composition. The fact 
that the manure was analysed only in the last year of the experiment 
is to be repTetted. 

It should be further pointed out that owin^' to the fact that the 
lucerne in Experiment II was drilled in in rows 4 to 6 inches apart 
and in Experiment I broadcasted, the application of kraal manure in 
the former caused a ^rrowth of weeds, especially in tlie bep^innin^ of 
each season, to the detriment of the lucerne plants. This undoubtedly 
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attested tliei yields of liiceriie-luiy as well as its quality. In Experi- 
luent IJ the prevalence of weeds was not observed owin^* to tlie denser 
sland whieli, with the fertilizer iiigredi(*nts ai)plied. resulted in a crop 
vi^oious eiiouoh io choko out the weeds. 

The variation in the coinposilion of kraal manure wliicli, as is 
known, ap])lies to all farmyard manures makes the valuation accepted 
thi\)u«'lu)\it in this work, namely, 5s. per ton unsatisfactory. How- 
ever, foi* the purpose of thcNe e^iperiments sojue valuation was neces- 
sarily }m1 on the material, and the tio'ure of 5s. was taken as a fair 
av('iM<>’e cost of cartin,^' and lumdlin/r* The assiimption is made that 

Plate r. 



Again the same two plots for the sixth and last cutting 
in the same season 1912-13 (Plates IV and V). 

kraal manure is not a marketable or purcliasable commodity, but that 
sufficient qxiantities of it can be obtained by farmers from the kraals 
of neiohhours and elsewhere 

Farmers who are inteiested in this subjetd are advised to sub- 
stitute in the tables above their own valuation of kraal manure, based 
on their ex})enses in obtainin|;»' it, in place of the fififure aoceT)ted here. 
To assist in such a calculation a list is here p^iveu of averajre profits 
acre from plots 8, 15, and 10 in Experiment I. The cost per ton 
of tile material is reckoned at Os., 7s., 8s., {)s., and 10s. respectively. 
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Plate VI. 



Tabee V. 


Cost of Kraal jV!aiuiro. 


Average Profits per Acre. 


Per Ton. 

i 

Plot No. 10. 

1*1 ot No. 15. 

Plot No. 8. 

£ B. d. 

£ H. d 1 

£ B. d. 

£ s. d. 

0 6 (1 

0 6 10 

7 1» 2 

9 19 4 

0 7 0 

5 18 10 

7 11 2 

9 7 4 

0 8 0 

5 10 10 

7 3 2 

8 15 4 

0 9 0 

5 2 10 

0 15 2 

8 3 4 

0 10 0 

4 14 10 

6 7 2 

7 114 


It will thus be seen that the snpei iority in profits of kraal manure 
ovex' superpliosplxate disappears when the foi'mer is valued at about 
8s. per ton. 
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The following? table will show the value of kraal manure based 
on the value of the increased yield per ton of manure applied : — 


Table VI. 


Plot 

No. 

Treatment. 

Value of 
Average 

Annual Increase. 

Value of Increase 
per Ton 
of Manure. 

8 


£ s. (1. 

13 11 3 

£13. IIH. 3d. 



16 

U Irt'iiii.i ivm.iif iT*fi 

8 14 10 

lOd. 


8 


If the residual nianurial ialue of kraal manure (vsee below) i> 
laken into consideration, tlie above material was not expensive even 
at 20vS. per ton. That kmal manure has such a residual value on 
lucerne lands is illustrated by ihe f'ollowinp^ lesult. A piece of lain! 
the same size as plot 8 and treated in exactly the sanie way, i.e. in 
1911-12 received a dressing: of 12 Ions of kraal manure ])er acre, f?ave 
in season 1912-13, without any further manuring, an increase ovei' 
the non-inaniired plots of 2,972 lb. hay, with a value and net ]>r()fit per 
a(‘re of £h. I8s, lOd. 


Table VJI. 


The Value of Kraal Manure based on the Value of Tncbeasi . 


Produced thereby in Experiment IP 


1 

Treatment. 

Value of 
Average 
Annual Increase 
for 3 Years. 

Value of Increavi* 
per Ton 
of Manure. 



£ B. d. 

£ s. d. 

15 

12 tons kraal manure. . . 

6 0 6 

0 10 0 

14 

8 tons kraal mami*"? 

3 16 10 

0 9 7 


That kraal manure is an excellent fertilizer for lucerne on these 
Mooi Eiver soils is generlly recognized. The fact that it has a 
tendency to increase the weeds in some lucerne lands is no great dis- 
advantage, since this apparently only occurs when the stand is thin. 
Such lucerne lands would be more and more taken in by weeds in 
priatetjeally any circumstances and would require resowdng sooner ox* 
later. ' 
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AVliilst kra'al mauure is considered almost indispensable for crops 
such as potatoe^s and other roots when (rrown in addiiion to lucerne, 
iis use is advocated for the latter wherever ii is not required for the 
root crop. 

A f>'Ood system of manuring*, esi)ecially if the supply of kraal 
manure is limited, is as indicated in plot 15 of Experiment 1, namely, 
an application of both kraal manure and superphosphate. The averaijfe 

Plate VII. 



Phitos VT and A" 11 show plot 15 (8 tons of kraal inajiuje 
and 200 lb. superphosphate per acre) and plot 14 (no 
manure), in experiment 1, at the time of the third 
cutting in season 1912-13. 

profits per acre of the two last years of the trials, viz., 19l2-lo aiid 
1913-14, in the case of plot 15 Were £9. ITs. 3d., as compared wjth 
£11. 11s. (hi. in the case of plot 8 and £S. 19s. 8d. in plot 4. . 

By a comparison of the returns and profits from the 
received 400 lb. super]»h()8phate, 400 lb. basic slag:, and 400 In. 
steamed bone-flour respectively, thei’e is no doubt that siip^phosphate 
is the best phosphatic fertilizer for lucerne on these Mooi River sou,"S. 
This merely confirms the experience and opinion of many farmers. 

Whilst steamed hone-flour is presumably the quickest acting 
p]K)S])hate of the unviiriolized bone manurevS, it is nevertheless too 
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slow for these soils. Its use is not advocated, unless it be mixed with 
superphosj) h a te . 

Althoug*!! the profits from the use of basic, slag were greater in 
the second and third years of the trials than in the fii’si year, we have* 
no reason to (consider this phosphatic manure a good substitute for 
superphosphate on these soils. 

A dressing of superphosiihate at tlu' rate of 400 lb. to the acre 
has proved, roughly, twi<'e as ])rofitable as a dressing of 200 lb. per 
acre, and about one and a half times as ])X‘ofitable as a dressing of 
000 lb. per acre. It is jxossible, and highly probable, that larger 
dressings of this fertilizer will give still better economic returns. The 
very best (*rop of lucerne yielding 8 tons of hay per acre ])er annum 
will remove 82 lb. phos])horic acid from an acre of ground (according" 
to Dr. Hopkins, of the Illinois (Wlege of Agriculture), whereas a 
dressing of 400 lb. supei’phosjdiate ])er acre adds only 68 lb. of phos- 
phoric acid. The heavior dressings of superphosphate Jiave ij) addi- 
tion always produced c rops of hay of a better cjuality, especially for 
the last cutting of eacdi seasoii, when the hay from the plot which 
received 200 lb. superphosphate was not as free of wc^eds as tliat from 
tlje ])lc)ts wliich rec*eived heavier dressings. 

With reference to the profits acc-ruing from the a})})lication of 
supcuphosphate, it should be lememberecl that this fertilizer was 
priced according to the average market cost tor the years of the experi- 
ments. Al tlie time of writing superphosphate cost exactly £2 more 
l»c»r ton. A dressing of 400 11). superphospliate per acue would cost 
,£]. 10s. 4d. instead of £1. 2s. 4d. This reduces the luofits by 8s. 
only, Jt will be sc^en therefore that superpliospliate even at lhc» liigh 
price of £7. 11s. 8d. a ton brings in handsome ])rofits. 

Jly a compariwsoii <)f tlie returns of ])lots 4 and 12 in Experiment I, 
ancl 6 and 9 in Experiment II, it is apparent that there is no advantage 
in giving the dressing of the 400 lb. superphosphate in two separate** 
insiahnents, one at the beginning and the other at the end of tlie 
season in place of the customary single dressing of the whole amount 
at the begiuiiiiig of the season. This is the best time for its a])plica- 
lion, and it is recumimended to cxiUiyate in the manure* as soon as 
])c)ssil)le afler the first irrigation. 

Summary. 

1. Superphosphate at the J’ate of 400 lb. pen* acre has ])roved tlie 
best and most economical artificial manure to use ‘on the lu(*erne lands 
of the Mooi River, and the addition of potash to the phosphate, as is 
found ill the commercial lucerne fertilizers, has not proved remunera- 
tive. 

2. The applic^ation of lime to these soils has neither proved 
ne(*essary nor profitable. 

Kraal manure is an excellent fertilizer for lucerne, especially 
if the material can be obtained delivered on the farm at a low cost 
and in large* quantities. It emn with advantage be supjileinented by 
superphosphate if its supply is limited. 

4. Superphosphate is very much superior to either basic slag or 
steamed bone-flour, and the material is best applied in one dressing 
at the beginning of the season, instead of in separate instalments at 
different periods throughout the season. 

5. A dressing of 400 lb. superphosphate per acre is more profitable 
than sipaller dressings. 
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PACKING DECIDUOUS FRUIT FOR EXPORT. 

]iy Kalvh J. lirj.MKH, Chief Crovenuneiit Fniit Inspector. 

The artide on the ahove-ineutioned siibjecl, published in the 
November, 1925, issue of the Journal of the Depart nicnt of 
A(/riruli vre^ is revised hereunder, with the addition ot certain 
names of varieties that durin^r the past number of years have proved 
themselves suitable for export. 

l)urin«>* the season just passed (1925-2()), frequent complaints 
have been received from Europe of tlie fruit beijijr packed in a 
slack manner; that is to say, the boxes have not l)€^en filled to their 
full capacity. It is the custom to sell our fruit on the European 
market, not under our o-rade marks e.tfra selerfeJ, selected, choice^ 
and fjrad(d^ but a(‘cordi!]j^‘ to the counts in the individual boxes. 
I am endeavouring*, therefoie, in this article to instruct packers as 
to the maximum numbers of the several ^rad(‘s of fruit tliat can be 
pbu'ed in the ditferent box(\s without dama^inp;* the fruit or causing;*" 
any unnecessary loss of space, this latter point being* a very important 
one, as by putting* as much fruit in the boxes as possible the packer 
can economi;«e in his costs of exporting*. 

It is strongly re(‘ominended that all fruit be pack<‘d diagonally. 
A number of growers use boxes that a)*e too deep for the grade of 
fruit. This is to be dejnecated, as it is not only an extravagant 
pa<‘k, the box not being filled to its ftill capacity, but causes extra 
expeiivSe in the export costs. 

AvRK O'l S. 

In this fill it there are two classes in so far as style of packing’ 
is coiH'erned, vi;5., Early (\ipes and othm* varieties. 1 strongly 
r<‘commend that only higlily coloured fruits of Early Ea])es should 
be pa(*ked, as unattractive fruit is of no market value. Packing for 
Early (Japes is as follows: — Extra selected, 11, 41 fruits, 9 rows 

AruicoTs, 

Extra Selected. Selectetl Phoice. 

(1) Early Capes. 



9 6 X 4 =s 41. 0—5 X 5 sss 46. 9— a x 5 sr 60. 
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Extra Selected, 
(2) Koyal, etc. 



8--5 X 4 == 36. 


ApkiOOT« (eontinuedy, 
Selected. 



Choice. 



0x4; selected, 45 fruits, 9 rows 5x5; choi(*e, 50 fruits, 9 rows 
4)x5. For othei* varietievS 1 reeomiueiid Iloyal, Illeiiheiiu, Aloorpark, 
and Tillou to he packed as foll(»ws, fruit to he table-ripe: — Extra 
selected 00 fruits, 8 rows 5x4; selected, 2, 41 fruits, 9 rows 
5x4; choice, l^, 45 fruits, 9 rows 5x4. No wood-wool to he placed 
lietween fruits. 


Plums. 

No Mood-wool whatever is to be placed between fruits. On 
u(*count of its size I do not recommend the Mefhhy for export. 

\Vi chiton . — This plum should be pa(*ked in a firm (‘-ondition when 
it is showing* yellow to jiink at the jioint. On no ac(*ount should it he 
packed after it has become red. Pack it in the following manner: — 
Extra selected, H2 fruits, 8 rows 4x4; selected, 2^, "U) fruits, 
8 rows 5x4; (‘hoice, 2, 41 fruits, 9 rows 5x4. 

Santa Rosa and Reauty, — Tlu^se two varieties should he packed : 
(a) Santa Kosa when fully <*oloured, and (h) ]leaut\ when it is firm 
and just amber-coloured. The packing* for both should he in the 
following? manner: — Extia selected, IJ, 45 fruits, 9 rows 5x5; 
selected, IJ, 50 fruits, 9 roWvS 0x5: choice, IS, 60 fruits, 10 rows 

0 X 0. 

Fonnom, GaiHota^ and Sultan, — These should he packed when 
they are beginning to show colour, in the following manner: — Extra 
selected, 2g, 28 fruits, 7 rows 4x4; selected, 2J, 36 fruits 8 rows 
5x4; choice, 1|, 45 fruits, 9 rows 5x5. 

In “ selected grade, if the fruits are large and just fail to pass 
as ‘‘ extra selected,’’ they should be packed 32 fruits, 8 rows 4x4. 
Also in “ choice ” grade large fruits should be packed 41 fruits, 
■9 rows 5 X 4, 

Apple and Chaleot , — These should be packed when they are table- 
ripe in the following manner; — Extra selected, 2|r, 32 fruits, 8 rows 
4x4; selected, 2, 41 fruits, 9 rows 5x4; choice, If, 50 fruits, 9 rows 

6 X 6. 

Ih the “ selected ” grade large fruits should be packed 36 fruits, 
B ro#s 5x4, and “ choice ” 45 fruits, 9 rows 5x5. 



VAciiiNd Deciduous Fruii for Export* 500 

Plums. 

Extra Selectetl Selected. C’hoicc. 

(n Wickhon. 



K— 4 X 4 = 32. S .*> X 4 = 36. 9—5 X 4 == 41. 

(2) Santa Kos<i and Ueautj 



9—5 X 5 = 45 9 - 6 X 5 = 60. 10— r. x 0 = 60. 

(H) Foimoh.1 etc. 
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Plums {cimt'niued). 

Extra Selected. Selected. Choice. 

(4) Apple Chalc^*t. 



8—5 X 4 = 'Mi. 9—5 X 4 ~ 41. 9 6X5 = 50. 






PA(:KIIs(i DkCTOFOUS FhCTT FOR EXPORT. oH 

Satmma should be packed table-ripe as follows: — JOxIra selected 

tl() fruits, 8 rows 5x4; selected, 2, 41 fruits, 9 rows 5x4; choice, 
l|, 50 fruits, 9 jows (i x 5. 

Jn “ ch()ii*e ” j^rade larger fruits should be j)acked 45 fruits, 
9 J OWS 5 X 5. 

Kciseijs should be packed when they begiji to show (^)lour, as 
follows; — Exlra selected, 2], 82 fruits, 8 rows 4x4; seletded, 2|, 
8(i fruits, 8 rows 5x4; choice, 2, 41 fruits, 9 rows 5x4. 

IMaciiFs, 

Without exceptioi) jjeaches should be packed table-ripe, and 
wood-wool is to be placed between fruits. The following* varieties 
are reiu)mu)euded : — (h iinson (lalande, J)r. Hogg, Le Yainqueur, 
Peregrine, IHieelle de Malines, Waterloo, lukoos, Karly Alexander, 
])uk(‘ oi York, Jliiggs l{ed .May, Itoyal (feoi*ges, and the old Cape 
h'reestoiie, which is giown under sundry names; and, as a yellow 
th-ihed, the Eliauta and n • oth(*r. l'i)e wh ite-flesh(‘d varieties named 
above should be ijacked in the fcllov.ing manner: — Mxtra selected, 2>, 
18 fruits, h rows 8x8; seh'cted, 2|, 24 fruits, 7 rows 8x4; ehoice, 2, 
2S fruits, 7 low s 4x4. 

Sojue glowers pack “ seleeted " 25 fiuits, 4x8. This pack is 
11(4 lecommended, as the last trult^ plaeed in the box fre(juently get 
bruised. In select(*d ” grade large* Iruits should be packed 21 
Iruits, {) rows 4x8. 

EUxnid should be ])aeked : — Cxtia ''elected, 2*/, 15 fruits, 5 rows 
8x8; selected, 2.1, 18 fruits, (> lows 8 x »> ; choice, 2], 21 fruits, (I rows 
4x8. 

Xr.CTA iuxi:s. 

Without ex(*ej)1 ion, nectarines should h(‘ packed tahle-ripe and 
the following varieties are recommended: — lOarly Uivers, Stanwi(*k, 
\b‘(*1oria, Albert Drydeii, Xewion, (loldmine, De (\)usa. All 
^arieties should In* jiaeked with wood-wool between fruits and, with 
the ex(‘eption of (foldmiiie, as follow s Extra stdeeled, 2], 21 fruits, 
i\ rows 4x8; seleeted, 2^, 25 fruits, 7 rows 4x8; ehoi(*e, IJ, 82 
fruits, 8 row s 4 x 4. 

In the “ ehoi(‘e ” grade ]arg»*r fruits sliould he packed 28 fruits, 
7 row s 4x4. 

Goldnnitiv should he packed; — Extra selected, 2^, 25 fruits, 

7 row.s 4x8; selected, 2, 28 fruits, 7 rows 4x4; choice, 1.^, 82 fruits, 

8 row's 4x4. 

PhAHS, 

All pears should be packed wdien fully developed. Bon Chretien 
pears, however, should never be allowed to get into su(‘h an advanced 
<jondition that they show’ signs of ripening. It is better to pack them 
in a green, hard condition. 

The following recommended varieties, viz., Bon Chretieji, Beurn* 
Bose, Beurre Hardy, Clapps E'avourite, Beurre Superfine, Kusten- 
burg, and Flemish Beauty, should be packed as follows with no wood- 
wool between fruits; — Extra seleeted, 2f, 21 fruits, G rows 4x8; 
selected, 2^, 25 fruits, 7 row's 4x3; choice, 2J, 28 fruits, 7 row's 4x4. 

Ill regard to other varieties the following is recommended: — 



512 Journal or the Department or Agriculture. — Sept., 192C. 


Cornice and 6rW Morceau, — Extra selected, 3, 18 fruits, 6 rows 
3x3; selected, 2f, 21 fruits, 6 rows 4x3; choice, 2\y 25 fruits, 7 rows 
4x3. 

Lottw Bonne ^ Forelie. — Extra selected, 2^, 25 fruits, 7 rows 4x3: 
selected, 2}, 28 fruits. 7 rows 4x4: choice^ 2, 30 fruits, 8 rows 5x4. 
In ‘‘ choice grade the larger fruits should be packed 32 fruits, 
8 rows 4x4. 

Winter Nelu and Josephine . — Extra selected, 2|, 25 fruits, 
7 rows 4x3; selected, 21, 28 fruits, 7 rows 4x4; choice, 2J^, 32 
fruits, 8 rows 4x4. 

Keijfer. — Extra selected, 31, 14 fruits, 7 rows 2x2; selected, 3^. 
18 fruits, 6 rows 3 x 3 ; choice, 2^, 25 fruits, 7 rows 4 x 3. 

In “ selected ” grade larger fruits should be packed 15 fruits, 
0 rows 3x2, and choice 21 fruits, (! rows 4x3. 

In all the hardier varieties of pears, packing of the smaller 
grades iji bulk iji standard export apple boxe.s is strongly 
recommended and the fruit should be packed in the standard apple 
packs, no wood-wool whatever being required. This pack is not 
recommended for Bon Chretien^ or (Tapps Favourite. 



8--:) X 6 = 40. 

MctlioJ of Packing Pears in Trayt*. 

fXoTE. — In all the [lacks illustrated in this article, especially tlit^ 
])ear i)ack, an excessive amount of wood-wool is shown between the 
fruit and the vsides of the box. The wood-wool should show as over- 
lapping the fruit, which should itself almost touch the box.] 


Apples. 

A special bulletin (Jfo. 1, 1925), has been issued by the Depart- 
ment of Agriculture. It is entitled The Apple, and is obtainable 
on application to the Editor of Publications, Department of Agricul- 
ture, Pretoria. The price is Is. Gd. prepaid. 

(Jk.<ipes. 

To lay down a system for the packing of grapes is very difficult 
indeed; so many different styles of packs have been exported 
succeesftilly that I do not wish to dogmatize. I strongly recommend, 
ho^eyef, the 10-lb. box for some varieties of grapes, such as the 
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(Jros Colinuii, Gros Maroc, and Ileiiab Tinki; the box (J in. deep 
should be used; for most other varieties the 5^ in. deep box is 
satisfactx)ry. 

The box should fiist be lined with wood-wool, not an excessive 
quantity, but just enough to keep the g'lapes from comiiig* in contact 
M’ith the sides or bottom of the box. The bunches should be properly 
trimmed, all straggly berries should he cut out, and only one bunch 
should be wrapped in a paper (this al present only refers to ‘‘ extra 
selected and “ selected '' grades, but 1 strongly recommend this for 
nil grapes), and in my opinion the bunches should be completely 
wrapped. When placing the bunches in the box, they should be put 
iji a slanting position to prevent the weight of the bunch coming on 
to the point or end of the bunch, and (*nough wood-wool should be 
placed bet^u^een the bundles to keep them apart and firm in the box. 
An excessive amount of wood-wool is most detrimental to the keeping 
•qualities of the grapes; tlie gross weight of the box should he at 
least ]4| 11). to allow for 10 lb. ot truil. Packers should frequently 
weigh their boxes to be sure of getting the coiTe(*t net weight. 


A Oittde to (jrtve Packers. 

As a guide to packers in grading iheir grapes, I uish to make 
the following recommendation as to tlie size of the hunches, and size, 
o)' rather number of berries, to the pound, also th(‘ sugar-content of 
the grapes. The figures given ])e]ow are for “ selected grade. 
Th(‘ packing of a barge number of small bunches of three or four 
beriies in one wrapper is deprecated: — 


Variety. 


'Hermitage' 

JTanepoot 

Hosftki and Walttiam CrosK ... 

Barbarossa and Lady Do^Yue 

Moleiiera Uorda. Gros C<)lman,and Henab Turki 
Itaisin Blanc 


Weight of Bunch. ' 


8 e>Z. 

1 0 to 1 2 oz. 
lb to 12 oz. ! 

1 2 lo 1 1 oz. i 

H to It) oz. 

10 to 12 oz. I 


Berries 

1 «ugar 

to lb. 

1 Percentagt‘ 


! Per Cent. 

100 

1 10 

SO 

; 20 

76 

1 18 

05 

! 19 

70 

j 19 

80 

! 19 


Bj" taking an occasional l)unch and testing it by the above system, 
the packer will be able to arrive at what I consider an ideal size for 
“ selected ’’ grapes. Any grapes larger than the aliove, provided the 
berries are of uniform size and free from all blemish, can be packed 
ns “ extra selected ” grade. 

Besides the above varieties, there are at present a large number 
being tested out by the Department, of which names will be given at 
n later date. 
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FIRST-GRADE CREAM. AND CREAM TESTS.' 


By E. 0. CiiALLTs, Sui)erintendent of Bairyinj?, Department of 

Agrietilture. 


Dmdkp dairy legislation the systematic inspection of all creamery 
books is (‘arried out, and the amount of butter-fat purchased compared 
with the amount of ('omniercdal butter sold, in order to ascertain 
whether the cream supplier is receiving; just and fair treatment. 

Nevertheless, it is well to demonstrate w’hy cream tests always do* 
vary, and to give a few' })ractical hints to suppliers on the manageimuit 
of the cream on their farms, witli the object of assisting both supidier 
and creamery, and increasing the ])ercentage of first-grade (‘reams. 

Tiik (’krvm Skpauatoii. 

The proi)er handling and care of the cream separator is becoming 
more generally knowm; at the same time a large number of cri^am 
suppliers have still much to learn in this respect. Some of the salient 
points afiecting the ])e3fe<*t separation of the cream from the milk will 
be considered, especually in view' of the fact that the variations in 
cream tests dejiend almost entirely on wdiether the se])arator is being 
worked correctly or not. lliere are many excellent makes of sex)ara- 
tors on the market, as w'ell as numerous bad ones. In s(d(M*ting a 
machine, choovse (me that is simple and solidly (‘onslructed ; is easy t(^ 
cl(*an and turn; has a minimum of s])are parts to be re])lace(l : and. 
above all, skims clean. 

A cheaj) separator is dear at any ])rice ; it wears out quickly; 
frequently requires new i>aris, and, after a comparatively wshort time, 
w'ill (;ause no end of trouble between the (*reamery management and 
the supplier ow'ing to the variations from day to day in the consis- 
tency of the cream. Another great mistake frequently made wdien 
l)urchasing a cream sej)arator is to select one w’ith too small a capacity. 
Except for those wdio keep only one or two cow s, the use of machines 
with a (‘apacdty of less than 45 gallons per liour is not re(‘()mm(mded. 
The Hf(; of small machines is far shorter than tliat of large ones, 
owdng to the increased time required for separation and the excessive 
speecl at which they have to be driven; neither do they perform such 
good work, esiiecially if worked for any length of time, as they have 
to be frequently stopped to enable the howd to be cleaned out, w^hicb, 
owing to its small capacity, easily becmnes clogged. 

To ensure good w'ork being ])erforined by any separator, it is 
essential to have it firmly set^ up on a solid foundation, care being 
taken to ensure that the latter is perfectly level. These points are too 
frequently neglected, wdth the result that the machine quicklv gets 

* Originally published as Bulletin No. 82 of 1915. — Ed. 
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-out of order, and clean skimming^ becomes almost impossible. Ju 
selecliuft’ a fonnclation for a machine, it should be borne in mind that 
the ly])es which liave a suspended bowl can be ])la(*ed directly on a 
(.ement floor, a cement block, or solid stone foundation. Machines 
not Icavinjy the susjiended ty])e of howl can be similarly fixed, but 
must have a wooden (‘ushion inserted between the base of the machine 
and the solid block foundation. This latter precaution is very 
necessary', as ;>*ood t.vpes of machines frequently' jj^o wrong* owing* tci 
having* liecm Ixilted down direct on either a stone or concrete base. 

The Prtxc’Ipj.e or Sepabaiiox. 

1^) give a clear impression of the ri^asons why (*ream tests A^aiy, 
tlie princijial lac'tors whiclc actually' cause the cream to seiiarate from 
the milk will be Iniefly exjdained. (jenerally sp(*aking, the law of 
gravity' as apjdied by' centrifugal force is the i)rincii)le on which all 
cieam separators work. This law ot gravity, when a])i)lied to milk in 
I'onjuncdion with centrifugal force, causes the cream to separate from 
tht‘ milk owing to the formcw being lighter than the latter. 
1'hus, when Jiew milk is admitted to the howl of a sei)aralor which is 
r(‘Volving at a great speed, the skim milk being the heaviest ]Kn’tion 
ot the milk, is immediately Hung outwards towards the most distant 
j)aris of the circumference of the bowl, i.e. against Its outer walls; 
the crt*am. being tlie lighest jiorlion, cannot be thrown so far; con- 
seijuently it remains nearer the (*entre (*f the bowl. To illustrate: 
Hike a eoi'k (rejircsenting ibe cream) and a stom* ( ie])resenling the 
skim milk); a cork (*annoi be thrown the same distance as a stone, 
neither can centrifug.d force tlirow tin* cream the same distance as the 
skim milk. 

Kegarding clean skimming and indift'erent skimming, many' of the 
tioubles wluch beset and often ]»erpb‘x the user ot a cream separator 
lan gen(‘}ally be overcome by using a little ])a1ience. (fiven a firsl- 
rl Css inai'hiiie, iiidifierent or imperfi'ci skimming can usually be 
ascribed to oim of the following causes, oi a condiination of several : — 
(a) Too slow a spi*ed in turning the handle; (h) iri’cgular turning of 
handle; (c) too <*old milk: {<!) milk not fresli from tlie cow ; (c) inflow 
too fast or too slow; if) bowl out of balance; (/;) bowl left unwashed 
from last skimming; ih) )na(*bine not fixed firmly and not level; 
(/) bad and insutficii'iit luliricating oil. Any' good make ot s(‘j)arator 
will 'skim cleanly if these points are all attended to and tlie user 
handb's the machine ]>roperly. Milk lliree or foui hours old will 
skim as badly at correct lemjieraturc as new milk freshly inilked will 
do when even 15® V. below the corret't temperatuie. Milk straight 
from the (*ow requires no reheating when its temperature is below 
S^;® F., but if the milk is older and the temperaliue has fallen (*on- 
siderably it should be reheated to 9(f® F. to obtain the best results 
and prevent loss of butter-fat in the skim milk. In working a cream 
sejiarator the operator should hear in mind that : — (i) Slow or 
irregular turning of handle results in bad skimming; (ii) too rapid 
turning the liandle gives the same j*esults as No. (iv^/: (iii) too fast 
inflow results in had skimming; (ivt too slow inflow gi^.es thicker 
cream and good skimming, but cream is a])! to accumulate in the bowl 
and cause bad skimming later on; (v) too thick cream means a 
tendenev to bad skimming; (vi) too thin cream gives better skimming. 
hxit such cream will not keep, or travel well, and gets a lower grade. 
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CONSISTENCV OV CrEAM. 

This is usually ilte caiise of trouble experienced between tlie 
cream suppliers and the respective creameries, in so fur us the varia- 
tions in cream tests are coTU‘eriied. Lon^’ and varied experience in 
Soutli Afri(Ui has shown that creams which only vary in butter-fat 
content between 40 ])er cent, and 50 per cent. the most satis- 
factory results. A 45 per cent, cream is to be preferred, but so lou^* 
as the butter-fat content does not fall below 40 per cent, or exceed 
60 per cent, excellent results can l)e obtained. Actual practice, liow- 
ever, tells quite another story. Test registers at the various cream- 
eries show that cream tests var\ from 15 ])er cent, to over 60 per cent., 
and it is just these variations iu the consisteiuy of the cream that 
cause all the worry with the creamery manaj^ers, and so much dis- 
satisfmdioii anionn* ihe cream su])pliers. Further, one frequently 
liears that A’s test one week was 55 per cent., but ITs was over 60 ]u‘r 
cent. A moment\s reflcciion will show iluit they are both }>ioducinp; 
not only a very heavy bodied cream, wliicli the creamery manager doe^^ 
not require, but are doing so a1 a considerable loss to Ibemselves. No 
scqiarator will skim as clean wlien ]m)ducing creams containing troni 
55 per cent, io 60 jier cent, butter-fat as it will when the test is below 
50 per cent. This is more especially true w’heii inferior machines are 
used. Or machines with a small capac ity and w hich are usually worked 
too long before being stopned to (dean out the howd. If we consirbu* 
that, even wdiem separating is condinded on a farm under tlie most 
favourable conditions, ()•]() cd' 1 i)ei (cut. is usually l(‘ft in the skim 
milk, and that when working under unfavourable conditions, such as 
producing a very heavy -bodied cream, the loss of butter-fat in lh(‘ 
skim milk can easily amount to 0*17 (d' 1 pc r cent, the monetary loss 
incurred, when sjiread over a vear's woikiiig, is not only very c‘c>n- 
siderahle, but the supplier producing a class of cream that is not 
recjuired. 

Ad-tustmext of the ( ream Screw. 

Many suppliers who are not familiar with the ])i*iiicd])les u])c)n 
'which cream separators work, frecjuently ask how to produce either 
thick or thin cream; certain important points are thejofore mentioned 
here which shcnild enable any .sujqdier to adjust his machine wdietloT 
he has directions to guide him or not. 

Every .separator is provided w itli an adjustidde regulating scVew', 
and the operator should ascertain whether this screws acts on the cream 
or the skim mibv outlets. It it acts on the cream outlet and if thicdcer 
cream is required, the regulating screw' is turned inw'ayds, and if 
thinner, the reverse. Tlie reason i.s that thicd< or heavy-bodied cream 
is lighter than thin cream and it cousecinenlly remains nearest the 
centre of the bowd, also that le.ss skim milk escapes wdth the cream 
when the regulating screw' is turned inw’ards; conversely, more skim 
milk escapes witli the cream should the screw' be turned the reverse 
way. On the other hand, slioulcl the legulating screw' act on the skim 
milk outlet in the bowl, w'hicli is tlie case wdth many macJiines, the 
operator must adjust the screw in the oiijiGsite direction to that 
re<|uired wdien acting on the cream outlet. This may appear to be 
somewhat of an anomaly, but wdien a regulating screw^ which acts on 
the skim milk outlet is turned iiiw'ards, it jiroduees a thinner cream, 
as by snch inward turning the size of the skim milk outlet is reduced; 
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suppliers possess of the sueeessful working; of their machines the less 
likely are they to complain in re^yard to the variations in their cream 
tests. 

Wjiy do Ckkam Tksts Vaky? 

In onlei' to arrive at accurale and definite conclusions as to whv 
cream tests vary from day to day, a very larj»e amount of detailed 
work was undertaken a few years ago. Tly kind permission, tlie 
Transvaal Dairy, ]h‘<‘toria, was at that time ])lacetd at the disposal ot 
this work, and numerous sjieed trials were conducted there. St‘veral 
experiments were also undertaken at the Schools of Agricnlture at 
Potchefstroom and Cedara liy ofti(*ers of the Dairy Division. A m^w 
45-gallon se])arator of approved ty])e ^tas used iii all the expeiimeiits, 
and only those results which ncrc definite and ])roved a(*curat(* i)y 
che(‘k tests an* given. 

A most important point, and the one most fre(iuentiy neglecled, 
is speed.*' IMie importance of runinir a cream se]>aratoi* at the* 
correct speed (*annot he over-estimated, as it has such a tar-roa('hing 
etfeci on Ike coiisisteiu'y of the resulnng cream. By maintaining a 
uniform <ui<l coned s])oed, less variation^ in the cream will occur. 

SCKl Ihd VI S— I' VHLI Xo. 1. 
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'i'he rt'siilts obtained hy lunning a sej)arc1or at various speeds an* 
givtn 111 Speed 'I'nal I'alde Xo. 1. il vi!l he noticed tumi the Hgui\*s 
that turning the hamlh' at the ooircct speed, viz., (it) re\ohitions ]H‘r 
minute, gave a cr(*am containing 54 per (‘ent. ot hnller-hit ; when the 
sjieed was reduc(*d to 4~> turns, using the same imudiine and the same 
milk, the ])( rc'entage of hutter-tat in the resulting (ueam nas imme- 
diately H*du(‘ed to 2() per cent. : irregiihu’ turning, sucli as too fast and 
loo sl(»w, nrodnci'd a cn‘.nn containing 44 i)er cent. (?f i)ut1t‘r-fat . It 
will thus he seen Iniw very eusil\ cieam tests can fluctuate from day to 
day simjilv through varying the speed of the separator. 

That cream su])pliers do not realize sufiiciently the imporiunt 
hearing s])eed has in connexion nith crejun sei)arating, is borne out 
hy tlie fact that they fre(|ueiilly give the assurance that tlieir sepaia- 
tors are always turned at the correct ^peed, whereas it is known from 
exjHjit'nce that this ('unnol he the case, especially with the class of 
labour usually em])l()yed in this country. The he.st method to employ, 
especially with natives, is to use a simple little instrument called a 
metioiuune, shown in Figue 2. This can easily be adjusted to suit 
the speed of any machine, and the pendulum, mThcIi mei'ely swings 
backwartls and forwards, aids as an indicator to the native workin<^ 
the si]mrator; in fact only when the metronome is correctly set and 
d'he hhudle of the maidiine is turned exactly in time with the swinging 
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of the ])en(luluni, can it he safely said llud tlie speed of the separator 
has l)oeT} corr(»ctly niaiutained. It is always advisable to work a 
se])arator at the s})eed roconniieiulcd by the makers ])referably 3 to 5 
per cent, hi^lier tlian lower, Tlie only time wlieii it is lurmissible to 
reduce the spee<l of any niachim* is when the feed bowl is ])artly 
eni})ty. This, however, can bo easily regulated by wati-hing the jet of 
cream as it leaves the cream s]M)ui. If it turns in under the spout, the 
speed of the machine is too gn^at for tliC amount of milk which is 
])assing* through the bowl ; mi the other hand, it the cream shoots out 



Kuj. 2.- Metronome f(*r elRvkjnjir .ind irg 

the profier sj'cc'tl f<n’ lurmiijir the sop;n'at(»r crank, 

Jrom the. spout with a slight twirl, tin* sei>arator is either not ])i-oj)erly 
adjusted or the operator is turning* too slo>\ly. Wiien the ereain falls 
nearly but not (juitt» straight from tlie spout into the neam hucket, it 
is usually, with most makes of maeliines, of about the right con- 
sistency. 

As these s])eed trials conclusive) v demonstrated how easily suj)- 
pliers’ eieam tests can Amrv fiom day to day, tliere is yet another 
aspect which must not be lost sight of, and that is, that although 
cream tests do vary it does not always follow tliat a sunnlier is 
receiving* a smaller return for a low test than he is for a higher one. 
For example, if two su})pHers were given oO gallons of milk each, 
containing 4 per cent, butter-fat. and each worked his machine at the 
correct speed and under equally favourable conditions, one sttjqiHer 
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aiiiglit produce a 45 per cent, cream, and tlie other a 34 per cent, 
vcream, and yet both receive the same monetary value for the butter- 
fat content in the cream so produced, m the cohnwe of the 34 j^er cent, 
cream would be <?r eater than the 45 j)er (‘ent. cream. Assuming that 
the conditions of separating in each instance were identical, and the 
percentage of butter-fat in the skim milk approximately the same, then 
it simply means that one supplier’s separator is regulated to produce 
a 45 per cent, cream and tint of the other a 34 per cent, cream. The 
only advantage gained, from a financial point of view% by the supplier 
of the 45 per cent, cream would be through the extra amount of skim 
milk he would have available with Avliich to feed his calves and pigs. 
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Talile 2 gives the figures of a scm'OIkI speed trial condu(*ted in 
J^retoria. It will be observed that when the machine was run at the 
correct sj)e»ed of 00 revolutions })er ujinute, it })roduced cream con- 
taining 34 per cent, of hutter-f'at ; wdien the speed was increased from 
00 to 74 revolutions the butter-fat in the resulting cream was imu'eased 
to 52 per cent.; thus too high a speed will increase the hutter-fat 
content of cream very considerably' , and too slow a spt^ed will reduce 
it. Also here the best result w’as obtained when running the machine 
at the correct speed; further, when a nuudiine is being WTuked every 
day under ordinary farm conditions, nothing like the low’ pej(‘eniages 
of butter-fat would I e found in the skim milk as are depicted in this 
table. As ])revioiisly stated, if in ordinary circumstances a separator 
leaves only *10 of 1 j)er cent, in the skim milk, it is performing very 
good work. 

Fig. 3 illustrates the various percentages of butter-fat obtained 
in the second speed trial, and show’s how easily the butter- fat content 
•of cream can vary materially even from the same milk, if the correct 
s|>eed js not maintained. In making this test, 9 grammes of cream 
by w^ght were taken, so the percentage of butter-fat as depicted in 
the necks of the ])ottles is in each instance doubled. 
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Fi< 3 3.— Bultci-fttt couteuts i>f cream cbtaincnl tiom the s»mc milk, but 
vvitli the separator run at various spceil*-. (Sec Table No 2) 

Sample A, turning too fast, producing 52 per cent, buttei-fat in cio.im 

Sample B, correct turning, producing 34 pei cent, bultei-fat in cream. 

Sample C, irrogulai turning, producing 27 per cent, butter-fat in cream. 

Sample D, turning at low spee<I, prixlucing 20 per cent butter-fat in cream 

The third set ot expeiiments was made for the puipose of 
separutiiit?, under identical conditions, naturally rich and naturally 
poor milk^, wdiereby another reason why cream tests vary wms arrived 
at, even though the separator w^as run at the correct speed. Table 3 
gives the figures obtained in this trial, and Figure 4 the peicentagevS 
of butter-fat contained in the cream from the respective samples of 
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luilk. Il will be noticed tliat the i>er(*entage of l)utter-fat contained 
ill the cream when using a 4’8 per cent, milk was 49 per cent,, whereas 
when a 2’9 ])er <‘ent. milk \vas put through the machine under exactly 
similar conditions a cream (*ontainiijg only 38 per (*ciit. butter-fat w^as 
obtained. This jiroves very effe<*tively that even when running a 
machine at (*orrect speed there still may be variations in the cream 
tests owing to the fluctuations from time to time which will occur in 
the butter-fat content of milk used for the production of cream. This 
is particularly true in South Afriiau where the practice of hand- 
rearing calves is so conspiiuious by its absence. The percentage of 


Hk.SVLTS of SFCAllAI'l.NCi IJk'II AX!) PoOU MiLK TaBLE No. 3. 


5 

S:| 


E 

F. 



1 

lb. 

■’F. 

% ! lb. 


lb. 

1 ! lb. H). 

1 

-0 11>- 

I 

lb. 

lb. 

1 lb. 

5,41 

8S 

4-;i J-94S 

60 

1-0 

1 

19 :l*96o!aJ-9 

1 i 

•015 0-005 

1 -965 

()•! 

1 0-0(l3 

ei.i 

. .L J 

88 

2-9 |l-IS< 

60 

:M 1 

1 

1 

1 ' 

38 J-KSll/'S 

J J 

•02 . 0-007; 

b _l 

i-isn 

O-l 

, o-oot 


i)iitter-*lal whitdi milk ('ontains in onlinaiy cinmmstances depends in 
a gnat measure (ui the niuimer in which tlie milking o])erations aic 
cmHliK'ted, Native milkers on some days milk the (*ow\s out fairlj^ 
clean, and if a greater pro])ortion of the richest milk, more generally 
known as the strippings, be obtained, the milk on that partiiuilar day 
^vill be considerably richer, Siniilaily, if the milking is can ied out 
indiltcrently, and the calf does the strii)ping instead of tlu' milker, 
the milk on lliat j)arliculai* day will be so much il)e ])ooici‘ in butter- 
fat, and the cieam test cori’espondingly lower. 
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Tlip I'oulili imd filial experiiupiit was oiMiipd out juerely to ascer- 
tain. what effect seiiaratiiig- milk at various temiieratures would have 
on tdi^,buUer-tat content of the result iiiK cream. Table 4 proves 
that anothei* definite reason is found for variations in 
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Fig. 4. — Results obtained by 8e[>arating naturnlly lich and natui’ally poor milk 
under identically the same conditions. (See Table No. it.) 

Sample B, at 60 turns per minute gave a cream of 49 per cent, butter-fat 
from a 4*8 per cent milk. 

Sample F shows a 88 per cent, butter-fat cream fmm a 2-1) per cent, milk. 


18 
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cream tests. Wlien tlie milk was separated at the correct temperature 
of 90® E., a cream containing 42 per cent, of butter-fat was 
obtained; but immediately the temperature of the milk was allowed 
to fail to 80® E. a 51 per cent, cream was produced. This would 
account for cream tcvsts, especially during the winter months, being 
suddenly much higher on some days than others, even though the 
speed of the machine had been (jorrect and the regulating screw 
uncluuiged . 

If a niachijR* could d<» equally good work at low tempera turt‘H, 
sepaiating at low rather than high temperatunvs should bo pjcferred 
during the summer months, us the resulting cream would keep better 
and arrive at the creamery in a sounder condition. Unfoi'tunately. it 
is known from exj^erience that separating milk which has been i)artly 
coqled ('an <mly he accomplished at the expense of clean skimming, 
owdng to the more viscous condition of the milk. This is more 
especially true when the skimming operations occupy a considerable 
period of time. 

SfJMMAXlY OF IIkASOJNS WHY CUEAM TeSTS VaRY. 

Th(‘ following is a concise summary of the princijial reasons wliv 
cream tests vary from lime io time: — 

(1) Speed of separator being cither too low' or too higli. 

(2) Separator running badly throun^h using inferior oil, or howl 
vibrating through being out of balance. 

(8) Kemoving the milk float and feetling the machine beyond 
its capacity. 

(4) Neglecting to alter the (u*eam-regulating screw in spring 
time wdien milk is })oor .and in autumn when milk is richer. 

(5) Fluctuations in the temperature of the milk. 

(G) Changes in Ihe richness of milk, either from morning or 
evening milkings, and more especially through iiidilfercml 
millii ng. 

(7) Amount of skim milk or winter used for flushing I he howl, 
w’hicdi often varies froiu day to day, 

(8) Using a cheap or inferior type of separator. 

Treatment of Ckkam on the Farm, 

The suc cess of a, creamery depends largely on the class of crc*am 
it receives, and has b^n shown, varies greatly; and were it 

not for lh(* strict cieumery worthy of the name 

must iiisisi upon, of South African butters w^ould 

indeed be of very quality. If allowance is made for certain 

periods of the year when food taints are distinctly discernible in the 
( ream, wdiicli, although difficult to avoid, could, if greater care were 
exercised, be minimiased very much, we come to the root of an evil 
utfecting the production of first-grade cream, viz., the lack of strict 
attention to cleanliness. Frequent examinations of cream supplies 
from the same district, and even from adjoining farms, have resulted 
in some suppliers getting first^ grade, others second, and some even 
third. Eacb supplier was working under the same climatic conditions, 
and the cream had to travel approximately the same distance, so that 
there must have been something very radically wrong in the methods 
employed in (‘.aring for the cream by those suppliers who were only 
getting second and third grade returns. 



First Grade Oheam, and Crkam Tp:sts. 


Clean Milking. 

To produce a ?»ound, clean-flavoured cream, with pfood keepinf^ 
qualities, the greatest attention to cleanliness in the milkings opera- 
tions must be insisted upon, and such should be carried out in a pure 
atmosphere free from dust. Where cows are milked in stables, a 
native should be told off, about twenty minutes before milking^ starts, 
to thorougi'hly brush the udders and flanks of the cows, followed by 
washings the udders and drying: them with a clean cloth. From 
experience it is known that this procedure is seldom carried out; 
nevertheless it is hig^hly essential in order to ensure the production of 
first-grade cream. The usual excuse thai; labour is scarce and that it 
lakes too long* in atiejiid to details of this description will not hold 
good; where cows are kept under anything like hygienic conditions, it 
docs iioi lake so much (imc lo ]irepare their udders for cleanly milking 
as many ])eojde imagine. 

\V et versus ])ry Milking. 

Tlndoubtedly dry milking is the cleanest and best method lo 
ado])t, bill the native milker who can milk with dry hands is still lo 
be found. To begin with, he usually milks a little milk into each 
hand and afterwards when his hands again feel dry he dips them into 
the milk bucket itself. Notwithstanding it being a most objectionable 
I)ractice, it is nevertheless one of daily occurrence, as is only too well 
known from personal experiimce. Nearly all owners of dairy stock 
aie quite aware that ii is almost impossible to get native milkers to 
milk in Ihe correct way, and it is equal] v im])ossil)le to get them to 
milk with dry hands. As a conse((uencc, many years ago numerous 
cxperiuienis were carried out, and instead of wetting the teats a small 
(|uantity of vaseline was ajiplied to each teat. This method w^as found 
to woi'k admirably witli native milkers, for, besides reducing the 
friction on the cows’ teats, which is pretty severe, owing to the finger 
and thumb process of milking employed by the natives, it also removes 
one of the chief causes of cracked teats, viz., turning cows out with 
wet teats wlien a cold wind is blowing. After milking, the milk 
should he immediately removed to the sepa rating-room, or a jHire 
atmosphere, as warm milk, especially in a falling temperature, will 
readily absorb various odours. 

The Separator-room:. 

The separator-room need not be elaborate if it is not utilized also 
for keeping the cream in, but must at the same time be provided with 
a concTete floor, be well ventilated, possess good drainage facilities 
and a liberal supply of hot and cold water, and be kept scrupulously 
clean and free from flies. Many farmers have, for convenience sake, 
the separator-ioom attached to the oovi-byre. Preferably it should be 
placed elsewhere, but if the aforementioned conditions relating to the 
separator-room are strictly enforced, and there is no direct oommuni- 
cation between the byre and the millcroom, such an arrangement is 
permissible. The conditions necessary for the separator-room also 
apply to the room where the cream is kept prior to being dispatched 
to the creamery, with the exception that the latter must be so con- 
structed that the inside temperature is as cool as jiossible and the 
atmosphere siurounding the ©ream beyond reproach. Nothing likely 
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to taint the cream must ever be placed in the room where the cream is 
kept. This is not always observed, and sometimes meat, vegetables, 
fruit, and even harness are stored in it; as a consequence the cream 
BO kept is frequently second graded owing to its flavour having been 
destroyed by absorbing the odours from an impure atmosphere. 

The Cooling and Treatment of the Cream. 

Immediately after separating operations are over, the cream 
should be cooled at once to as low a temperature as possible. This is 
of the utmost importance, and can be carried out in various ways. 
When a good supply of cold water is available, the best method io 
adopt is to run the cream direct from the cream spout, over a small 
circuLnr or yerlical cooler, through which the cold water is contin- 
uously flowing. This jiroress, when properly carried out, qui(‘k]y 
redmes the teiniieratiire of the cream to within a few degrees of the 
water used, and at the same time thoroughly aerates it; this in itself 
is beneficial, ]»rovi<led the atmosphere where the c.ooliiig and aeration 
takes pla(!e is sweet and jiure. 

Another device for cooling cream is to pla(*e the vessels containing 
the cream ill a wooden or metal trough through which cold water flows 
from an intake near the bottom to an outflow near the top. This 
mpiir^ an ample water supjdv, but where the outflow can lie utilized 
for other purjioses it is (‘ertainlv tlie next best cooling device t(» a 
<iream cooler, provided also that the I'ream wdiilst cooling is fre(|ueiitly 
stirred. The importance of reducing the temperature 
of cream as quickly as possible during tbe hot summer 
inonths cannot be over-estimated, and altliougli this is 
difficult without artificial means, the re/luetkm of the 
temperature by even a few degrees is most lieiieficial. 
Concerning the treatment of the cream during the 
ripening process, the first essential to remember is, 
ne'ver viior warm cream with that already cooled,'' 
This is an extremely common fault among cream 
suppliers, and one which is the ])rimary cause of that 
most objeoionable of all flavours iVnown as the 
fermented flavour.’’ Different batches of cream 
should never be mixed unless they are at the same 
temperature, and when mixing creams of varying 
ripeness together care should be exendsed to thoroughly 
stir them, to ensure thorough mixing and unifonn 
ripening. 

All cream, whether being mixed or not, should be 
wrn K frequently stirred, as this prevents the surface from 

weaii be(*oming oxidized and a hard crust being formed 

’ thereon ; it also prevents the cream from becoming 
lumpy, and encourages the production of a nice, clean-flavoured 
acidity. A small metal stirrer (see Pig. 5) will answer the purpose. 
If no metal stinger is available, a stirrer made of hard, impervious, 
and non-odorous wood con be used. 

Cream Vats. 

Suitable vessels for keeping cream in Until dispatched to the 
creamery are essential and may be classified as follows: — ^TJnebipped 
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enamel buckets, well-tinned wseamle^s buckeda, and earthenware jars. 
Enamel buckets are by far the best, the only objection being that, if 
the enamel in the interior of the buckets becomes tdiipped, they are 
rendered useless as cream ret'epiacles. The risk of (‘hipping is, liow- 
ever, greatly niininiized if the buckets are only used for keeping cream 
in, and are not allowed to be used for any other ])urpose. Glazed 
earthenware jars are only re(‘ommended for cream whic*h has pre- 
viously been thoroughly cooled, as great difHculty will he ex])erienced 
in (‘Doling down waiun cream in such vessels. 

A cylindrical shaped cream ripening vat (vsee Fig. 0) made 
eitliei* of enamel or well-tinned seamless metal can he used with 
advantage, and will (d)viate the ne(»ossity of having to buy so many 



Kif}. (>. — Oreauj ripouinf? 
vat- or m-cptaclc. 


Kl(3S. 7 and 8, -Small and lar^e size Iwl tUi-Hlmp(Hl 
cTfum cans made of stoul seamless tinned sl(vl. 


enamel bm^kels, as the cream, when proj^erly cooled clown, can be 
tunplied into the ri])ening vat, and if kept well stirred Avill ensure its 
uuiform riiuming. The practice of keeping cream in the same cans 
which travel backwards and forwards to the various creameries is not 
to be recommendt'd. Owing to the rough treatment they receive, their 
inner tinned surfaces get worn off quieddy, and if over-ripe cream is 
kejd in su(*h (*ans for any length of time it will develo]) a distinctly 
metallic flavour owing to the action of the lactic, acid on the uniinned 
portions of the (*ans; this metallic flavour will be imparted to the 
T*esulting buttc'r. 

Cream Caws. 


Many years of exj^eri menti ng with various types of cream cans 
have shown that what is known as the boide-shaped seamless can is 
the most suitable (see F^igures 7 and Taking into consideration 
our climatii? conditions and the long distances wdiich cream suppliovS 
have to travel, oftem over e^ctremely rough roads, the (xinsensus of 
opinion among creamery nr.niagers is that, in ]uac*ticaUy twery 
instance, cream arrives in better condition in the boitle-sba])ed tyjic 
of can than it does in other types such as tlie straighl-sided ‘^gun 
eap with wide ipoidht 
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The adoption in time of a uniform type of can throuflrhout the 
Fnion is desirable, and nothing but seamless f^ans should be allowed 
to be used, as the inakinp of this class of can has now reached a very 
high standard of excellence. Many of the cream cans still in use are 
totally unfit receptaeles for cream, and the time is not far distant 
when their use will be entirely prohibited. 

How liONG Should Cream be Kept. 

Cream kept under normal fjonditions for thirty-six to forty hoiirs 
at a temperature of 60^ F. will usually develop sufficient acidity 
for churning purposes in that time; consequently, the major portion of 
cream supplies arrive at their respective destinations in an over-ripe 
(•ondition, especially during the summer months. Cream suppliers 
should tlierefore dispatch iheir cream as frequently as jiossihle, 
certainly not less iluni three times a week in the summer and not less 
than twice a week during the winter. 

Many cream suppliers would gTeiitly prefer to send their <*reain 
away only once a week all the year round, and some not as often as 
that, hut it is impossible to turn out anything hut a low-grade butter 
from cream supplies of this description. 

Care of Cream in Transit. 

This is very important, and present methods (‘an be (onsiderably 
improved, although there are many difficulties wliiidi have to he faced. 
NTewertholess, su])pHers who sencl Iheir cream direcd to a railway 
station, or fo me(d the nearest cream collecting cart, should at least 
])rotftct the cream cans from the direct rays of the sun by tin* use of 
wet sacks or blankets. This precaution is of great assistance in the 
dairy industry and often prevents first-grade creams being second 
graded. The supplier having exercised all the care possible, railway 
officials and tbe drivers of tlie cream-(*ollecting carts sbould on their 
])art ensure sucli cream reac'hingits final dc^stinatiim in as sal isfac lory 
condition ns possible. 


Washing Dairy Utensils. 

To many it may seem unnecessary to (leal with this matter, inil it 
is one of the keynotes to successful dairying. It is simply amassing 
how many people wash dairy utensils the wrong way, as the corroded 
state in which one so often finds tinned vessels clearly indicates. Jn 
the cleaning process of dairy utensils, the fir«t essential is to wMsh 
them immediately after use, and not to leave them for several hours 
for the milk and cream to dry on the surface of the tinware, wlii(di 
means that in the subseciuent washing extra time, labour, and expense 
are involved. Another point to observe is never to use boiling water 
on any dairy utensils until they have first been thoroughly cleansed 
with lukewarm water. Finally, always use a brush and not a cloth for 
(deansiug ilie utensils. If a cloth should be required for drjring 
purjKJses, then a clean piece of biitteT-muslin wrung out in boiling 
water is 1 he best to use, although most tin utensils, if the final wash- 
ing is done in boiling water, will dry of themselves when put out to 
air. Ron]) slnnibl never be used for cleansing any dairy utensils, but 
Ihe occasional use of a reputable cleansing powtller is recommended, 
and be qstMl with safety. Immediately the cream cans arriye 
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back from the creamery their lids should be removed at once and the 
cans be placed in an inverted position on a rack for a thoiough airing. 

Although the creameries wash and steam all cream cans before 
returning them, this does not imply that they do not require thorough 
scalding before being used again, and suppliers are advised to adopt 
this piwaution at all times. If these details with regard to cleansing 
utensils are adopted and properly carried out they will go a long way 
towiirds increasing the jHjrcentago of first-grade cream, 

Summary. 

'' Never mix warm cream with that already cooled until both 
are at the same temperature. 

When mixing different creams together, stir them well as this 
ensures uniform ripening. 

Neglect to stir cream encourages the development of unfavourable, 
bacteria, produces cheesy butter, and reduces the amount of the 
supplier’s monthly cheque. 

Keep the rreamroom well aired and scrupulously clean; do not 
store in it fruit, vegetables, meat, harness, etc., as their prcvseiu'c will 
result in a second or third grade cream. 

l)o not aim at producing a heavy bodied cream containing Hi) pej- 
emit, or more of butter-fat unde)* the impression that it is beticr value 
than a 45 per cent, cream; it is not. On the contrary, money will he 
lost as well as the creamery manager’s temper. 

Protect the cream while in transit from the direct rays ot the sun, 
(dlierwise a second-grade cream will be the result. 

Never ripen cream in a closed vessel, hut cover it only witJi a 
(dean piece of muslin to keep out flies and dust, and permit the free 
circulation of air. 

Keep the separator clean, as well us the separator parts, and 
protect the machine with a cloth when not in use. 

IFse only the best separator oil; inferior oils are dear at any 
lU'ice, as will be found by experience. 

l)o not put the separator parts together in the morning ready for 
use in the evening, but keep them well aired, and assemble them just 
before separating time. 

Do not fail to remove the lids of the cn^eam cans immediately you 
rec^eive them from the creamery; scald the cans well before using 
again. 

Never use soa]) on any dairy utensils, wow if })')vssible, a clotli to 
wash them with. A scrubbing brush is miicb cleaner and far mor.' 
effeciive. 

In case of a grievance ag{iinst a creamery, or any trouble wirii 
the cream, see the manag^er aY)out the matter. 

Cleanliness in dairying means success in dairying; neglect of this 
essential means endless trouble. 
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